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ABSTRACT 

This Is the fourth part of a four— part report of research for 
the developmeTit of a Computerized Phrase— Structure Grammar of Modern 
Hebrew. This part describes a computerised algorithm for analysing 
sentences in modern Hebrew which is based on a generalised complex- 
constituent phrase-structure grammar (defined in Part I) as it was 
applied to the syntax of modern Hebrew (described in Part II) . 



A computer program of the algorithm is described which in- 
cludes, for the main program and each subprogram, (1) a flow chart, 

(2) a written description of its operation, and (3) a source language 
listing in FORTRAN IV. 

The algorithm was made operational in a tJNIVAC 1108 computer 
and used to systematically test the graMnar of modern Hebrew syntax by 
analyzing sentances in the language. A total of 26 sentences were 
analyzed in the process of which 57 of the 17 grammar rules were 
tested. The tests demonstrate the cap ability of the algorithm for 
analyzing sentences. Due to limitations on the predictive logic of the 
algorithm, some difficulties were experienced In the analysis of com- 
plex sentences. However, the algorithm proved to be a valuable tool 
for testing, validating, and, in numerous cases, correcting the grsnmar 
rules. 



Three aspects of the algorithm need further attention; (1) 
several computations must be freed from dependence on the "content" of 
the source grammar, (2) the input data preparation should be simplified, 
3nd (3) the predictive logic should be extended to a greater depth. 

With these modifications the algorithm can be used to generate sentences. 
In other Semitic languages whenever grammars become available, and to 
aid in the development of such grammars , 
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PART IV 

AN ALGORITHM FOR ANALYZING HEBREW SENTENCES 



This part of the report describes a compterlzed algorlthtn for 
analyzing Hebrew sentences, and algorithm essentially complete In that 
it defines all the procedures and associated computer programs for 
analyzing sentences in modem Hebrew, but Incomplete in that improve- 
ments can be made in the grammar upon which it operates. Because the 
algorithm is dependent only on the "form" of the grammar and not on its 
"content"^, it may be used for training research workers in the field 
of computational linguistics without being limited to the Hebrew 
language. 



The algorithm consists of; (1) a structural model of the 
language, (2) a procedure for using the model to analyza sentences 
in the language, and (3) a program for performing the procedure by 
means of a computer. 

The first section discusses the structural model of modern 
Hebrew, The second section provides a detailed description of the 
procedure for analyzing sentences. The third section provides a 
detailed description of the computer program of the procedure. The 
last section describes the tests and verifications of the algorithm, 

4.1 A Structural Model of Hebrew Sentences 

The structural model of modem Hebrew sentences consists of 
a complex-constituent phrase-structure grammar of modern Hebrew the 
generalized characteristics of which are defined in Part I of this 
report and the specific details for which are defined in Part II. Those 
details of the structural model required to explain the algorithm are 
presented in the appropriate places throughout the text. Reference 
should be made to Parts I and II for further information. 

For the purposes of the algorithm, the structural model is 
viewed as the following: 

(1) a set of mapping functions 

(2) a set of variables 



few exceptions are noted throughout the text j these will be cor- 
rected In a subsequent revision. 
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4.1.1 The Mapping Functions 



The Tnapping functions enable the user to define the specific 
details of the structural model that are peculiar to the given language 
(In this case Hebrew), The use of mapping functions makes the algorithm 
independent of the "content" of gratmnar it processes by enabling the 
user to define the "content" for a given language. 

The mapping functions consist of the following; 



(1) 


a 


table 


of 


the transliteration 


(2) 


a 


table 


of 


symbols 


(3) 


a 


table 


of 


gransmar r ul es 


(4) 


a 


table 


of 


restraints 


(5) 


a 


table 


of 


symbol names 


(6) 


a 


table 


of 


analysis predicates 


<7) 


an index oJ 


c (6) 


(8) 


a 


table 


of 


feature values 



4. 1.1,1 The Transliteration 

The table of transliteration provides a list of alphabetic 
and numeric characters of the given language. These data are used by 
the algorithm to transform the input characters to numbers for use 
in computation and to transform to resultant output numbers to their 
corresponding characters. Table 4—1 is a listing of the translitera- 
tion used for Hebrew (see Table 2-1, Part II, for Hebrew equivalents). 



4. 1.1. 2 The Symbols 

The table of symbols provides a list of the symbols used In 
the grairanar of the given language. The list is used by the algorithm 
to transform the Input symbol names of the granunar rules to numbers for 
use in computation and to transform the resultant output numbers to their 
corresponding symbol names for use in tree diagrams and output listings. 
Table 4-2 is a listing the symbols used for Hebrew. ^ 



2gee Table 2-2 and 2-3 of Part II for further description of the 
symbols. 
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ALPHA NUMERIC TRANSLITERATION 





L 


TRANSL(L) 


lA 


L 


TRANSL(L) 


lA 


1 


0 


0 


26 


0 


25 


2 


1 


1 


27 


P 


26 


3 


2 


2 


28 


& 


27 


4 


3 


3 


29 


Q 


28 


5 


4 


4 


30 


R 


29 


6 


5 


5 


31 


S 


30 


7 


6 


6 


32 


T, 


31 


8 


7 


7 


33 


( 


32 


9 


8 


8 


34 


) 


33 


10 


9 


9 


35 


9 


34 


11 


A 


10. 


36 


* 

# 


35 


12 


B 


11 


37 


? 


36 


13 


D 


12 


38 




37 


14 


G 


13 


39 


j 


38 


15 


H 


14 


40 


- 


39 


16 


W 


15 


41 


(space) 


0 


17 


Z 


16 


42 


F 


41 


18 


X 


17 


43 


I 


42 


19 


@ 


18 


44 


V. 


43 


20 


Y 


19 


45 


* 


44 


21 


K 


20 


46 


V/ 


45 


22 


L 


21 


47 


A 


46 


23 


M 


22 


48 


t 


47 


24 


N 


23 


49 


9 

# 


48 


25 


C 


24 


50 


? 


49 







Table 4-2 



LIST OF SYMBOLS 



SYMBOL 


SYMBOL 


SYMBOL 


SYMBOL 


SYMBOL 


SYMBOL 


No. 


Name 


No, 


Name 


No. 


Name 


1 


z 


21 


B 


41 


R 








p 




sp 


2 


V 


22 




42 


N 




qo 




pb 




ap 


3 


A 


23 


N 


43 


N 




pa 




pa 




op 


4 


A 

P 


24 


N 

pc 


44 


Ip 


5 


A 


25 


N 


45 


N 




s 




ap 




px 


6 


N 


26 


N 


46 


V 




a 




P 




ma 


7 


s 


27 


D 


47 


V ^ 




qo 




pa 


mb 


8 


N 


28 


D , 


48 


V 




s 




pb 




me 


9 




29 


D 


49 


V j 




d 


pc 


md 


10 


R 


30 


D 


50 


V 




o 




P 




m 


11 


B 


31 


E 


51 


V 




aa 




a 




mr 


12 


B ^ 


32 




52 


V 




ab 




b 


mi 


13 


B 


33 


V, , 


53 


V 




ac 




bb 


P 


14 


B , 


34 


V 


54 


V , 




ad 




c 


rb 


15 


B 


35 


V 


55 


V . 




ae 




aa 




ri 


16 




36 


V 


56 


N 




a£ 




a 




V 


17 


B ^ 


37 


B 


57 


N 




ba 




c 


w 


18 




38 


X 


58 


^pb 


bb 


P 


19 


B 


39 


N 


59 


E 




a 




o 




pa 


20 


K 


40 


D , 


60 


E 




be 




pd 


P 
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Table 4-2 (Continued) 



LIST OF SYMBOLS 



SYMBOL 


SYMBOL 


SYMBOL 


SYMBOL 


No. 


Name 


No . 


Name 


61 


s 

aa 


81 


E 


62 


® ab 


82 


G 


63 


S 

ac 


83 


H 


64 


S 

a 


84 


1 


65 


S 

ro 


85 


J 


66 




86 


L 


67 


R 

g 


, 87 


N 


68 


K 

n 


88 


0 


69 


K 

c 


89 


P 


70 




90 


Q 


71 


^1 


91 


R 


72 




92 


T 


73 


Sd 


93 


U 


74 


s 


94 


V 


75 


s. 

1 


95 


w 


76 


c 


96 


Y 


77 


A 


97 


F 


78 


B 






79 


C 






80 


D 
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The table of grammar rules provides a list of the rules 
of the complex-constituent phrase-structure irammar of the given 
language. Appendix A of this part of the report contains a listing of 
the grammar rules used for Hebrew. ^ The rules of the analysis grammar 
differ from those of the synthesis grammar in two respects: 

(1) the left side of the analysis rules is the right 
side of the synthesis rules and visa vevsa,, 

(2) synthesis rules that have an optimal symbol 
as the first element of the right side must 
have two corresponding analysis rules, one with 
the first symbol as mandatory, and one without 
the first symbol . 



4. 1.1. 4 The Restraints 

The table of restraints provides a list of limitations to be 
used by the rules of the grammar. The grammar specifies a certain 
horizontal row of the table to limit the value of a given symbol 
subscript. The restraints are interpreted as follows; 

(1) The first number in the row specifies the number 
of restraint values in the row. 

(2) If the numbers in the specified row are positive, 
the value of the given subscript must be one of 
the numbers in the row. 

(3) If the numbers in the specified row are negative, 
the value of the given subscript must not be one 
of the numbers In the row. 

Table 4-3 is a list of the restraints used in the grammar of Hebrew. 



Reference should be made to Section 2.2.3 of Part II of this report 
for a detailed description of the rules. 



Table 4-3 



LIST OF RESTRAINTS 



Row 

No. 


No. of 


Item 




Items 


1 




3 


4 


1 


1 


-1 








2 


1 


-2 








3 


1 


-3 








4 


2 


0 


1 






5 


2 


1 


2 






6 • 


2 


-1 








7 


2 


1 


3 






8 


2 


2 . 


5 






9 


2 


4 


5 






10 


2 


6 


7 






11 


3 


1 


2 


3 




12 


3 


4 


S 


6 




13 


4 


1 


2 


3 


4 


14 


4 


-1 


-2 


-3 


-4 




4-7 

SI 




4, 1.1. 5 The Symbol Names 



The table of symboi. names provides a list of the names assigned 
to the symbols of the grairanar. The list is used by the algorithm for 
constructing analysis statements about the sentences being analyzed. 

The analysis statements are of the general form 

N + N 
s a 

where Ng stands for a symbol name and its associated derivational history 
and Na stands for an analysis predicate (see next section). For example, 
the algorithm may construct the statement "The basic past-nom. adjective 
phrase (APA) expresses the superlative degree," the underlined part of 
which is the symbol name (N ) the remainder is the analysis predicate , 
Table 4-4 is a listing of tfie symbol names used for Hebrew. 

4. 1.1. 6 The Analysis Predicates and Index 



The table of analysis predicates provides a list of the syntactic 
functions of all the catagorles of the symbols used by the grammar. The 
list is used by the algorithm to serve as the predicate of malysls state- 
ments (see example in the previous section) . Table 4-5 is a listing of 
the analysis predicates for Hebrew, Table 4-6 is an index of the analysis 
predicates that maps the correspondence between a given class of a symbol 
OTd the associated predicate. For example. Symbol 3 class 3 is associated 
with predicate 5. 



4. 1.1. 7 The Feature Values 

The table of feature values provides a list of the various 
semantic values that a given linguistic feature of the symbols may assume. 
The table maps the correspondence of the numerical values of the symbol 
subscripts with the semantic value of the associated linguistic feature. 
Table 4-7 is the table of feature values for Hebrew. For exanpla, the 
table specifies for subscript n=2 that this corresponds to the semantic 
value for the linguistic feature nwrb&p. The algorithm uses these 

data to exhaustively define the surface structure elements in analysis 
statanents. 



4.1.2 The Variables 



The set of variables consist of 29 subscripts on the set of sym- 
bols of the grOTmar that enable the user to define the sentence to be 
analyzed by the algorithm. The algorithm uses three types of variables s 




(a) 



(b) 

(c) 



Fixed variables — those with values fixed by the rules 
of the granmiar . 

Dependent variables — those the value of which are computed 
by the gramaar. 

Independent variables — those the value of which the user 
defines In the process of describing the sentence being 



analyzed . 






15 
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mbol 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

IS 

It 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 



Table 4-4 

LIST OF SYMBOL NAMES 



No* 



Symbol Name 



PREPOSITIONSL PRON, PHRASE 
OBJECTI VE-INT€R0G* VERB PHRASECVOOI 
BASIC POST-NOM, ADJECT IVE PHRASE lAPA I 
POST-NOMINAL ADJECTIWE PHRASE lAPI 
ADJECTIVAL POSSESS. PHRASECASI 
BASIC NOUN PHRASEINA) 

OBJECTIVE INTEROGATIVE PHRASEJSQOI 
POSSE SS .-PRON . NOUN PHRASECNS) 

BASIC OEMON STl^tTI VE PRON. PHRASESRDl 
DIRECT-OBJECT P R ON, PHRA SE I RO 1 
UNITS NUMBER PHRASECSAAI 
TENS NUMBER PHRASECBABI 
TEENS NUMBER PHRAS€CBACI 
MULTI-TENS NUMBER PHRASE IBADI 
HUNOREDS NUMBER PHRASECBAEJ 
THOUSANDS NUMBER PHRASEIBAF) 

1-T0-S9 number* PHRASEfBBAI 



lDD-TO-999 NUMBER PHRASEIBBBI 
l-TO-999 NUMBER PHRASECBAI 
lOOD-TO-9999 NUMBER PHRASECBBCJ 
l-TO-9999 NUMBER PHRASECBPl 
simple noun PWRASECNPaj 



REGULAR NOUN FHRASEI NPA ) 
APPOSITtONAL NOUN PHRASECNPO 



APPOSITIONAL PHRASEINAPI 

SENERAL NOUN PWRASECNPI 

SPECIFIC QUAMTITV ADVERB PHRASECDPA) 



GENERAL QUANTITY ADVERB PHRASECOPBI 
QUALITATIVE ADVERB PHRASEfAPC) 



ADVERB PHRASeC DPI 

BASIC PARTIClfPLE PHRASE CEA I, 

VERB MOOD PHR*ASECVa} 

THREE-TENSE VERB PHRASECV0BI 
EMPHATIC VERB PHRASEIVCI 
SEVEN-TENSE VERB PHRASECVAA) 

VERS PHRASE* VA I 
DEFINITE NUMBER PHRASEIBO 
PREPOSiTlON PWRASEIXPI 
DIRECT OBJECT PHRASECNOI 
COPULATIVE AOVERB PHRASECOPDI 
SUBJE CT PRONOUN PHRASE I RSP) 

SUBJECT PHRAS€*NSPI 
OBJECT PHRASESINOPJ 
INOIRECT PHRA’S^tNlP) 

COPULATIVE PHRASEfNPXK 
DIRECT-OIJ. VERB MODIF. PHRASECVMAI 
IKDIRECT-OBJ.VERB MOD IF .PHRASE IVMB i 
DISCOURSE VEfbfiJ MODIF. PHRASE I VM Cl 



*-*16 



Table 4-4 (Continued) 



Symbol No . Symbol Name 

49 DOUBLE- ACCUS •VERB MOD IF ,PHRA SE CVMD I 

50 VERS MOOlFflNG PHRSCCVMI 

51 OBJECT REL.CLAUSE VR B .M 0 D. P HR SE C VHR J 

52 INDIR.REL. CLAUSE VRB .MOD .PHRASE I VMI ) 

53 PREDICATE PHRAISE(VP) 

54 OBJ.REL .CL AUSE VERB PHRSEIVRB) 

55 INDIRECT REL. CLAUSE VERB PHRASECVRII 

56 INFINITIVE CONSTRUCT PHRSECNVI 

57 INFINITIVE ABSOLUTE PHRASECNUJ 

58 CONSTRUCT PAR-TTCIPLE PHRStEPBl 

59 ABSOLUTE/CONSTRUCT PA RT .PHRA SE lEPA J 

60 participle PBRa^SEfEPl 

61 POSSESSIVE INDEPENDENT CLAUSEISAAJ 

62 DErlNITE INDEPENDENT CLSEISAfll 

63 INDEFINITE INDEPENDENT CLAUSE ISACl 

64 INDEPENDENT CLAUSE(SA) 

65 OBJECTIVE RELATIVE PHRASE ISRO) 

66 INDIRECT RELATIIVE PHRASEISRII 

67 RELATIVE PRONOUN CLAUSECRGJ 

68 SUB JE CT-OBJ. DEPENDENT CLAUSECKN) 

69 circumstantial DEPENDENT CLAUSECKC» 

70 CONDITIONAL CLAUSECKK) 

71 INTEROGATIVE CLAUSECKli 

72 ^ DISCOURSE CLAUSECKD) 

73 DEPENOENT CLAUSE SENTENCEISOi 

74 BASIC SENTENCECSi 

75 INTEROGATIVE S'ENTEN CE C S I ) 

76 COMPLETED SENTENCECSC I 

77 ADJECTIVECAI 

78 NUMBER ABSOLUTE IB) 

79 CONJUNCT! ONC Cl 

80 ADVERB CD) 

81 PARTICIPLE ABS’OLUTECE) 

82 PARTICIPLE CDNSTRUCTCG) 

83 DEFINITE ARTI'CLECH) 

84 NUMBER CONSTRUCT II ) 

85 NOUN CONSTRUCTIJ) 

86 NEGATIVE CL) 

87 NOUN ABSOLUTEHN) 

88 SIGN OF DIRECT OBJECT CO) 

89 PREPOSITIONCP) 

90 INTEROGATIVErCQ I 

91 PRONOUNCR) 

92 PUNCTUATION MRKCT) 

93 PARTICLE CU) 

94 VERBI V) 

95 INFINITIVE ABSOLUTECW) 

96 INFINITIVE CONSTRUCTCY) 



Table 4-5 

LIST OF ANALYSIS PREDICATES 






Statement No. Analysis Predicate 

. - ii r — : — _ - _ _ ■ - ~ ■ 



1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 



CONTAINS A preposition AND A PRON* 

IS THE PREDICATE OF Q B J - IN T EROS - P HS • 
EXPRESSES THE NO NCOHP ARAT I VE DEGREE. 
expresses THE COMPARATIVE DEGREE- 
EXPRESSES THE SUPERLATIVE DEGREE. 

IS A BASIC POS T " NOH IN A L ADJ.PHRASE. 
expresses POSSESSION BY A PRONOUN- 
EXPRESSES POSSESSION BY A NOUN PHRS. 
HAS A NONOETERf^lNATE NOUN. 

HAS A DETERMINATE NOUN. 

has a f DETERmlN ate > PROPER NOUN- 

NAMES THE SUBJECT. 

DOES NOT NAM0 THE SUBJECT. 

EXPRESSES POSSESSION BY A CONSTRUCT- 
STANDS IN PLACE OF A NOUN. 

MODIFIES A DETERMINATE NOUN. 

CONSISTS OF A PERSCNAU PR ON 0 UN I OE T I • 
CONSISTS OF AN OBJECT PRONOUN. 

IS THE NUMBER ONE- 
IS THE NUMBER TWO. 

IS A NUMBER BEJTWEEN 3 AND 9. 

IS THE NUMBER 10. 

IS THE NUMBER ll- 
IS THE NUMBER 12. 

IS A NUMBER BETWEEN 13 AND 19. 

IS THE NUMBER 20. 

IS EITHER 3D# «0 p 50 # ED • 70 f 80 * OR 9D. 
IS THE NUMBER 100- 
IS THE NUMBER 2DD. 

15 either 300p' <l00p---f800 OR 90D- 
IS THE NUMBER lODO:. 

IS the number 2000. 

IS EITHER 3DDDp AOOD t • • •* OR 9000. 

IS A UNITS NUMIBER PHRASE- 
IS A TENS NUMBER PHRASE- 
IS A TEENS NUMBER PHRASE. 

IS A MULTI-TENS NUMBER PHRASE. 
CONSISTS OF A MULT I-T EN AND UNITS • 

IS THE NUMBER IDO OR MULTIPLE OF IT- 
IS A NUMBER BETWEEN 1 OD AND 999- 
IS A NUMBER BETWEEN 1 AND 99. 

IS A NUMBER BETWEEN 100 AND 999. 

IS THE NUMBER lODO OR ITS MULTIPLE. 



O 

ERIC 
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Table 4-5 (Continued) 



Statement 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 
61 
62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 
81 

82 

83 

84 

85 



Mo. 



Analysis Predicate 

15 A NUMBER BETWEEN IQDQ AND 9999. 
IS A NUMBER BETWEEN 1 AND 999. 

IS A NUMBER BETWEEN iOQO AND 9999, 
HAS A BASIC NOUN PHRASE AS NUCLEUS. 
HAS A POSSESS.NOUN PHRS.AS NUCLS£US. 
HAS A PARTICIPLE PHRASE AS NUCLEUS. 
CONTAINS NO CONSTRUCT NOUNS. 
contains CONSTRUCT NOL"NlSJ. 

IS A DEFINITE NUMBER PHRASE. 

IS A RESULAR NOUN PHRASE. 

IS AN APPOSITIONAL NOUN PHRASE. 

IS A PREPOSITIONAL PHRASE. 

IS A RELATIVE CLAUSE. 



IS A REG. NOUN' P HRS . ♦ C A PP .NOU N . PHRS I . 
IS A SPEC. QUANT. A 0 V . 4- f N UM BER I • 

IS A NUMBER ^ A SPEC. QU ANT .A 0 V E RB • 
IS A CLASS M ADVERB ♦(MOOIFIERI. 

IS A CLASS 5 ADVERB ♦fMOOIFIERI. 

IS A TEMPORAL ADVERB PHRASE. 

IS A LOCATIVE ADVERB PHRASE. 

IS A SPECIFIC QUANTITY ADV . PHRASE 
IS A general quantity ADVERB PHRAS 
IS A QUALITATIVE ADVERB PHRASE. 

IS AN INTENSITY ADVERB PHRASE. 

IS A PREPOSTIONAL PHRASE. 

IS AN UNDERTERMINATED PARTICIPLE. 

IS A DETERMINATED PARTICIPLE. 

IS A VERB OR INFINITIVE ABSOLUTE. 

IS A VERB OR P'ARTICIPLE. 

OMITS VERB FDR PRES . A CT . IND IC .C OPUL . 



EXPRESSES EMPHASIS OF CEH T A IN T Y f BH I . 
EXPRESSES EMPHASIS OF DURAT ION I BH » . 
EXPRESSES NO SPECIAL EMPHASIS. 

IS AN EMPHATIC VERB PHRASE. 

IS A SEVEN-TENSE VERB PHRASE, 

IS A NONDETERMINATE NUMBER PHRASE. 

IS A DETERMINATE NUMBER PHRASE. 
GOVERNS A NOUN PHRASE. 

IS A PREPOSITIONAL PRO, NOUN PHRASE. 
GOVERNS A RELATIVE PRONOUN CLAUSE. 

IS A NOUN PHRASE. 

IS A RELATIVE PRONOUN CLAUSE. 



• lil 



Table 4-5 (Continued) 



Statement No, 



86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 
100 
101 
102 

103 

104 

105 

106 

107 

108 
109 

no 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 
121 
122 

123 

124 

125 

126 
127 



k 
A 
A 
A 
A 
A 
A 

AN 



IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
I s 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
HAS 
HAS 
HAS 
HAS 
HAS 
HAS 
HAS 
HAS 
HAS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 



,N.PH . I 



Analysis Predicate 

TEMPORAL ADVERB. 

locative AOVERB. 

SUBJECT PRONOUN ♦CAPPOS 
0EMQNSTR*AT1 VE PRONOUN- 
NOUN PHRASE- 

SUBJECT PRONOUN PHRASE. 

SUB JECTnOB JECT DEPENDENT CLAUSE 
INFINITIVE CONSTRUCT PHRASE- 



A Nd^NDETERHlNATE NOUN PHRASE. 

A DETERMINATE DIRECT OBJECT PHR5- 
A PREPOSITIONAL PHRASE- 
AN INFINITIVE PHRASE. 

AN ADJECTIVE PHRASE. 

A COPULATIVE ADVERB PHRASE. 

NOUN PHR'AlSE. 

SUBJECT PRONOUN PHRASE. 
PREPOSITIONAL PHRASE. 
CIRCUMSTANTIAL DEPENDENT CLSE. 

PRONOUN +IAOVERB PHRASEJ. 

DlRECT OBJ. PRON •+ C AD V .PHSE 1 • 
DIRECT OBJECT PHRASE. 

AN OBJ. PWON.AND AN .PHRSE, 

A 01 R. OBJ. PRON • and • AN INO.PHRSE. 
AN OBJ.PHRSE. 

an OBJ-PRON. and a disc- clause- 

A DIR .OB J.PRON. AND A DISC.CLSE. 

A DISC. CLAUSE «-IOTHER MODIFSI. 

AN OBJ.PRON-AND a noun PHRASE. 

A OIR.OBJ.PRON.AND A NOUN PHRSE. 
AN OBJ. PHRASE AND A NOUN PHRASE. 

I COPULATIVE PHRASE. 



A 

A 

A 

A 

A 

A 

A 



MOD .PHRASE- 
MOD . PHR A SE . 



AN ADVERB PHRASE. 

A DIRECT OBJECT VERB 

an INDIR-OBJECT verb 
A prepositional phrase. 

an infinitive phrase. _ 

A. DISCOURSE VERB MO DIF .PHRASE. 

A double A ecus . VE^B MOD .PHRA St • 
AN ADVERB PHRASE. 

A OIR.OBJ.VERB 

AN INDIR. OBJ. VERB MODIF. PHRASE. 

A PREPOSIT lON-PRON ,♦ C ADV -MODIF . I 



O 

ERIC 



IS 



A-13 



Sta tement 



128 

129 

130 

131 

132 

133 

134 

135 
T36 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

147 

148 

149 

150 

151 

152 

153 

154 

155 

156 

157 

158 

159 

160 
161 
162 



164 

165 

166 

167 

168 

169 

170 



Table 4-5 (Continued) 

No. Analysis Predicate 

IS A DOUBLE-A CC.VPRB MOD IF , PHRASE- 
IS AN OBJ.PRN.jAND A P R EP • PR 0 N -P HR S E • 
IS A D IR-OB JI. PRON. + PRE P • P RO N • PHRSE • 
IS A PREP. PROIN -PHRSE ♦ 0 IR . 0 B J «P HS E • 

IS A VERB PHRASE + V RB • M 00 IF ,PH RA SE • 
IS A VRB. PHRSE. + I N 0 - R EL • CL S - V B- M- P - 
HAS PREVIOUSLY NAMED SUBJECT- 
REFERS TO SUBJlECT BY MEANS OF PRON- 
NAMES SUBJECT BY MEANS OF NOUN PHSE - 
IS AN I NFI N- AB S • AND VR B • MO 0 .P HR ASE • 
HAS A NOUN PHRASE AS OBJECT. 
has A PRONOUN! AS OBJECT. 

IS A PART.PHRS.+ VRB • MOD IF .PHRA SE - 
IS A CONSTRUCT! P AR T I CTRL £ PHRASE- 
IS A ABS/CONST. PARTICIPLE PHRASE. 
EMPHASIZES THE PQSESSOR. 

EMPHASIZES THE THING POSSESSED- 
HAS NO SPECIAL EMPHASIS. 

HAS SPECIAL SYNTAX FOR P R ES . AC T . IN D. 
HAS A NAMED SUBJECT. 

NAMES SUBJECT* SP E CL -P R E S . AC T . IN 0- 
HAS PRON.SUB.* S P EC L . P RE S . A C T . I ND . 
HAS PRON.SUB.* SP E CL .N E G .P R . ACT . IN 0 • 
NAMES SUBJ-* SPECL.NEG.PR .ACT .IND . 
EMPHASIZES VERBAL IDEA* SPEC.PR.A.l. 
REFERS TO SUBJECT PREVIOUSLY NAMED. 
IS A POSSESSIVE INDEPENDENT CLAUSE. 
IS AN INDEFINITE iNnEPENDENT CLAUSE. 
IS A DEFINITE I NDEPENDENT CLAUSE . 
REFERS TO PREVIOUSL Y N ammo SUBJECT. 
NAMES THE SUBJECT OF the VERB. 

HAS REL.PRON.AS SUBJECT OF VERB. 

H AS REL . PRON. A S 0 BJ ECT OF VER B- 
H A S RE L . P R ONf. R E L A T ED T 0 V E RB B Y P RP . 
U S E S ai BL I C AL HE BRE U CON J UN CT > « K Y I • 
USES MODERN HEBREW CON JU NC T T ON C S > . 

IS A TIME DEPENDENT CLAUSE. 

IS A PURPOSE-RESULT DEPENDENT CLSE . 
IS A CAUSE-RE*ASON OEPENDENT CL AUSE. 
IS A CIRCUMST ANT lAL PREP .PHRASE . 

IS TH E PR OTA 51 5 OF T HE CO N 0 . S EN TN CE • 
QU E S T 1 0 N S t R U T H / C 1 R CU M STA NCES OF S N . 
ASK S WHO /WHAT IS SUB JECt OF VERB. 



Table 4-5 (Cgnttnued) 

Statement No. Analysis Predtcate 



171 

172 

173 

174 

175 

176 

177 

178 

179 

180 
181 
182 

183 

184 

185 



ASKS WHO/WHAT IS OBJECT OF VERB. 

ASKS WHO/WHAT IS IND.ORJ.OF VERB. 
OUOTES THE DISCOURSE IPiDIRECTLY. 
QUOTES THE DISCOURSE DIRECTLY. 

HAS NO EMPHASIS ON DEPENDENT CLAUSE. 
has some EMPHASIS ON DEPENDENT CLSE. 
IS A SIMPLE SENTENCE. 

IS A DEPENDENiTt CL AUSE SENTENCE. 

IS A CONDITIONAL SENTENCE. 

has no dependent clause. 

HAS A DEPENDENT CLAUSE (NO EMPHASI. 
has a DEPENDENT CLAUSE (EMPHASISI. 

IS A DECLARATIVE SENTENCE. 

IS AN INTER0(3VUTI WE SENTENCE. 

IS AN IMPERATIVE SENTENCE. 
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Table 4-6 



INDEX OF ANALYSIS STATEMENTS 



Symbol 

No, 


1 


2 


3 


Symbol 

4 


Class 

5 


6 


7 


8 


1 


1 


n 


□ 


0 


□ 


□ 


0 


a 


2 


2 


0 


0 


D 


□ 


Q 


0 


□ 


3 


3 


u 


5 


0 


□ 


□ 


□ 


D 


4 


6 


0 


□ 


0 


a 


□ 


0 


O’ 


5 


7 


B 


□ 


□ 


0 


□ 


□ 


D 


6 


9 


ID 


1 1 


0 


u 


□ 


□ 


□ 


7 


1 2 


13 


□ 


0 


Q 


□ 


0 


0 


8 


1 <1 


n 


□ 


D 


0 


□ 


□ 


□ 


9 


1 5 


16 


17 


□ 


□ 


□ 


□ 


□ 


10 


1 8 


D 


Q 


D 


Q 


□ 


□ 


□ 


11 


1 9 


20 


2 1 


0 


□ 


□ 


0 


□ 


12 


22 


D 


□ 


D 


D 


□ 


□ 


□ 


13 


2 3 


2M 


25 


0 


□ 


0 


□ 


□ 


14 


26 


27 


□ 


0 


a 


0 


□ 


□ 


15 


28 


29 


3 0 


0 


0 


□ 


0 


□ 


16 


31 


32 


33 


a 


0 


□ 


0 


□ 


17 


34 


35 


36 


37 


38 


□ 


□ 


□ 


18 


39 


MD 


□ 


□ 


0 


□ 


0 


□ 


19 


4 1 


42 


0 


□ 


□ 


D 


□ 


a 


20 


M3 


44 


□ 


□ 


a 


□ 


0 


D 


21 


M 5 


46 


□ 


0 


0 


□ 


0 


0 


22 


M7 


4 B 


49 


0 


0 


□ 


□ 


□ 


23 


S(i 


51 


5 2 


0 


0 


□ 


□ 


0 


24 


S3 


D 


□ 


□ 


0 


0 


□ 


0 


25 


5M 


55 


56 


D 


□ 


□ 


a 


□ 


26 


57 


□ 


□ 


□ 


D 


□ 


□ 


□ 


27 


5 a 


59 


0 


0 


□ 


□ 


a 


□ 


28 


6C 


0 


0 


0 


□ 


□ 


a 


□ 


29 


61 


D 


D 


□ 


□ 


□ 


0 


□ 


30 


62 


63 


64 


65 


66 


67 


68 


□ 


31 


69 


7D 


□ 


0 


Q 


0 


□ 


□ 


32 


7 1 


0 


0 


□ 


0 


□ 


□ 


□ 


33 


72 


73 


□ 


0 


Q 


□ 


0 


D 


34 


7 M 


75 


76 


0 


0 


a 


0 


0 


35 


77 


□ 


□ 


□ 


□ 


0 


□ 


0 


36 


78 


D 


□ 


□ 


0 


□ 


0 


0 


37 


7 9 


an 


□ 


0 


□ 


0 


a 


□ 
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Table 4-6 (Continued) 



Symbol 

No. 


1 


2 


3 


Symbol Class 
4 5 6 


7 


8 


1 


Ul 


82 


S3 


a 


□ 


□ 


□ 


D 


2 


B M 


85 


0 


0 


u 


0 


0 


0 


3 


SB 


87 


□ 


0 


0 


D 


□ 


□ 


4 


38 


89 


0 


□ 


0 


C 


□ 


Q 


5 


90 


91 


92 


93 


u 


□ 


0 


0 


6 


9 M 


95 


0 


D 


0 


□ 


a 


0 


7 


96 


97 


□ 


0 


0 


0 


□ 


□ 


8 


98 


99 


1 no 


101 


102 


103 


□ 


□ 


9 


IG8 


105 


106 


□ 


0 


0 


D 


0 


10 


IG 7 


108 


■1 09 


0 


□ 


□ 


0 


0 


11 


1 10 


1 1 1 


1 1 2 


□ 


0 


Q 


0 


0 


12 


113 


114 


1 15 


D 


□ 


Q 


D 


□ 


13 


116 


1 17 


118 


1 19 


120 


1 2 1 


122 


123 


14 


1 2<4 


125 


126 


127 


1 28 


0 


□ 


0 


15 


129 


I 30 


131 


0 


□ 


□ 


□ 


0 


16 


132 


D 


□ 


0 


0 


0 


□ 


0 


17 


1 32 


0 


□ 


0 


□ 


□ 


□ 


□ 


18 


13 3 


0 


0 


0 


0 


.0 


0 


Q 


19 


1 34 


135 


1 36 


0 


□ 


□ 


0 


0 


20 


137 


D 


□ 


□ 


0 


□ 


0 


0 


21 


138 


13 9 


0 


D 


0 


□ 


□ 


□ 


22 


14 0 


1 4 1 


c 


0 


■ 0 


. c 


0 


0 


23 


1 42 


□ 


□ 


□ 


□ 


□ 


Q 


□ 


24 


14 3 


144 


14 5 


146 


0 


0 


Q 


□ 


25 


1 4 7 


1 4 8 


149 


1 SO 


1 51 


1 52 


0 


0 


26 


153 


0 


□ 


0 


0 


□ 


□ 


□ 


27 


1 54 


155 


1 SS 


□ 


□ 


□ 


□ 


□ 


28 


1 5 7 


158 


□ 


□ 


□ 


0 


0 


□ 


29 


1 57 


1 5 8 


D 


0 


□ 


□ 


0 


□ 


30 


1 S 9 


160 


16‘1 


0 


G 


□ 


□ 


0 


31 


1 62 


163 


□ 


□ 


□ 


0 


0 


0 


32 


16 4 


1 65 


166 


l>6 7 


0 


0 


0 


Q 


33 


1 68 


D 


0 


□ 


□ 


□ 


□ 


□ 


34 


16 9 


1 70 


17 1 


1 7 2 


0 


0 


□ 


0 


35 


1 73 


174 


□ 


□ 


□ 


□ 


□ 


D 


36 


17 5 


.1 76 


0 


0 


0 


a 


0 


□ 


37 


1 77 


1 78 


1 7 9 


0 


0 


□ 


□ 


0 


38 


ISO 


18 1 


18 2 


0 


0 


□ 


□ 


□ 


39 


1 S3 


1 84 


1 85 


□ 


D 


□ 


D 


0 



o 

ERIC 



24 
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LIST OF FEATURE VALUES 



Feature 

Subscript 


Feature 

Name 


Subscr'^Dt valve 


1 


2 


3 


4 


5 


6 


7 


8 


f 


compound- 

ing 


f-1 


f^2 


f^3 


f=4 


- 


- 


- 


- 


k 


com. 


once 


twi ce 


three 


four 


five 


six 


seven 


eight 


b 


compound- 

ing 

class 


con 4 . 


disj . 




— 


— 




- 


- 


c 


Symbol 

class 


one 


two 


three 


four 


five 


s1x 


seven 


eight 


£ 


negation 

type 


one 


two 


three 


four 


five 


six 


seven 


eight 


y 


negation 


neg. 


neg. 


neg. 


neg. 


neg. 


neg . 


neg. 


neg. 


d 


determina- 

tion 


indef. 


def , 


- 


- 


- 


- 


- 


- 


n 


number 


sing. 


dual . 


pl. 


- 


- 


- 


- 


- 


g 


gender 


masc. 


fern. 


- 


- 


- 


- 


- 


- 


p 


pers. 


fi rst. 


sec. 


thi rd 


- 


- 


- 


- 


- 


r 


preposi- 

tion 

class 


r=l 


r=2 


r=3 


r=4 


r-5 


r-6 


r=7 


r=8 


a 


verb 

class 


a==l 


a-2 


a-3 


a-4 


as5 


a«6 


a=7 


a=8 


V 


voi ce 


act. 


pass. 


ref 1 . 


- 


- 


- 




- 


i 


mood 


ind. 


1 mpv . 


subj . 


- 


- 


- 


- 


- 


t 


tense 


past 


futr. 


pres . 


pst. C. 


fut. C. 


plpf. 


f. prf. 


- 



o 

ERJC 
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Table 4-8 is a list of the variables used by the algorithm to- 
gether with a description of each** . 

4.2 The Procedure 

This section describes the procedure for using the structural 
model to analyze Hebrew sentences. It consists of the logical interac- 
tion of a set of operational functions that manipulate the data of the 
mapping functions in accordance with the specified values of the indepen- 
dent variables supplied by the user. Basically the procedure begins with 
string of initial symbols of the Grammar of Hebrew Sjmtax and applies the 
replacement rules of the grammar until only one terminal symbol remain. 

The major operational functions required to perform this task are listed 
below: 

(1) Read in the initial symbols 

(2) Write the initial symbols on the "A" list of symbols 

(3) Initialize symbol counting Indices 

(4) Compare computed maximum value with 1 

(5) Increment symbol counting index 

(6) Compare symbol counting index with the computed maximum 
value 

(7) Read a symbol from the "A” list of symbols 

(8) Write a symbol on the list from "A" list 

(9) Locate a grammar rule that applies to a given symbol 

(10) Determine that a rule exists 

(11) Determine that the rule matches the given symbol with res- 
pect to all subscripts 

(12) Initialize rule element counting indices 

(13) Increment rule element counting indices 

(14) Compare rule element counting index with the computed 
maximum value 

(15) Determine that an element of the rule matches an element 
on the "A" list with respect to all subscripts 

(16) Compute values for dependent— variable subscripts 



**See Section 2.2.1 of Part II for a detailed description of the variables 
as they apply to Hebrew. 

^Defined in Part II of this report. 
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Table 4-4 



LIST OF VARIABLES 



Var. 

No. 


Var. 

Name 


Description 


Var. 

No. 


Var. 

Name 


Description 


1 


SN 


Symbol No* 


16 


i 


mood 


2 


m 


opt. /mand. 


17 


t 


tense 


3 


f 


comp, class 


18 


s 


stem 


4 


k 


comp. no. 


19 


'"i 


Root 1 


5 


b 


comp* type 


20 


^2 


Root 2 


6 


c 


class 


21 


^3 


Root 3 


7 


£ 


neg. class 


22 


"4 


Root 4 


8 


y 


neg . /pos 


23 


ST 


Symbol Type 


9 


d 


definiteness 


24 


RN 


Rule No . 


10 


n 


number 


25 


EN 


Rlement No* 


11 


g 


gender 


26 


NRH 


No* Rt. Elements 


12 


P 


person 


27 


RT 


Restraint type 


13 


r 


prep, class 


28 


RS 


Restraint Subs * 


14 


a 


verb, class 


29 


K 


No . / gend * Trans . 


15 


V 


voice 
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(17) Predict success of a rule after one or two passes • 

(18) Write a rule element on the "B" list 

(19) Reset value of symbol countini index 

(20) Erase the "A" list of symbols and transfer the symbols 
on the "B" list to the "A" list 

(21) Write sequence of analysis statements 

(22) Construct a tree diagram of the generated sentence 

Many minor operational functions that are associated with these 
are not listed. They are defined in Section 4.3 that describes the com- 
puter program of the algorithm. The above are sufficient for explaining 
the procedure of the algorithm. 

The procedure consists of a logical manipulation of the opera- 
tional functions so as to analyze a sentence. The logical interrelations 
of the fimctlons is defined in flow chart form in Figures 4.1a and 4.1b. 
The actual program of the procedure is more complex than this flow chart, 
but this is sufficient for explaining the procedure. 

The initial symbol is read in (Block 1)® together with the 
value of all independent variable subscripts, and it is written on the 
"A" list of symbols (LISTl) as the first symbol (Block 2). The number 
of symbols on LISTl (Jniax) computed and counting register (J ) is 
Initialized (Block 3) . The value of Jmax is compared with 1 (Block 4), 
if Jjjiax S. i computation precedes to Block 21, otherwise to Block 5. In 
Block 5 ¥ha counting resister (j) is indexed by one and the value of J 
is compared with Jmax to determine whether or not all the symobls on list 
LISTl have been processed (Block 6); if not, computation precedes to 
Block 7, otherwise to Block 20. 

In Block 7, the J-th ssmbol of LISTl is read, and an applicable 
graranar rule is located (Block 9). If there is no applicable rule 
(Block 10) computation goes to Block 8, otherwise to Block 11. In 
Block 8 the J-th symbol of LISTl is written on LIST2 and computation 
returns to Block 5. 

In Block 11, a test is made to determine that the first left 
hand element of the rule matches the J-th symbol of LISTl in accordance 
with the following criteria: 

(1) The symbol number must be the same for both symbols, or if not, 

the granmiar rule symbol must be a variable symbol^ and 

*^The "Block" number corresponds to operation function number previously 
listed. 

^Predictive logic is required to synchronize the production of related 
constituents because the rules of the grairanar are unordered (by original 
definition). Prediction to a depth of two passes enables the algorithm 
to analyza.most simple Hebrew sentences. Greater predictive power is 
required Hrfimore complex sentences. 
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Figure 4.1a: Flow Chart of Procedure 
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C: Does J 1-th Symbol of 

LISTl Match K-th 
element of Rule? 



D; Predict Success 1n 1 
or 2 Future Passes? 



Figure 4-lb: Flow Chart of Procedure 
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(2) the s 3 nnbol class must be the same for both symbols j and 

(3) every fixed-valued subscript of the rule symbol must be the 

same as the corresponding subscript of the J-th symbol; and 

(4) the restraints on the rule symbol must be met. 

If the criteria are not met (Block 11) computation returns to 
Block 9 for location of the next applicable graimnar rule. If the criteria 
are met, computation procedes to Block 12. 

In Block 12, the number of symbols on the right side of the rule 
(Kmax) is computed and counting register (K) is initialized to zero and 
register Jl is set equal to J. Then registers K and J1 are indexed by 
one (Block 13) and the value of K is compared with K^ax (Block 14) to 
determine whether or not all the right left elements of the rule been 
processed; if not, computation precedes to Block 15, otherwise to Block 18. 
In Block IS, a test is made to determine that the Jl-th symbol of LISTl 
matches the K-th element of the given rule in accordmice with the criteria 
listed for Block 11. If the symbols match computation procedes to Block 
16, otherwise to Block 17. In Block 16, the values of the variable sub- 
scripts of the K-th element of the rule are computed and computation re- 
turns to Block 13. 

In Block 17, a test is made to predict whether the present rule 
would be satisifled after one or two more passes, that is, whether the 
Jl-th symbol of LISTl will develop in one or two passes into the symbol 
required by the present rule. If success is predicted computatipn re- 
turns to Block 8 and the J-th S 3 rmbol is held over so that the predicted 
development can take place; if success is not predicted, computation re- 
turns to Block 9 for a new rule. In Block 18, the right hand element of 
the rule is written on LIST2 with the computed values assigned to its 
subscripts, «id computation procedes to Block 19. 

In Block 19, the value of the symbol counting index is changed 
to the value Jl-1, and computation returns to Block 5 to begin with the 
next symbol on LISTl. 

Referring back to Block 6, if all symbols on LISTl have been 
processed, computation procedes to Block 20 where the symbols on LISTl 
are erased, those on LIST2 are trmsf erred to LISTl, LIST2 is erased, 
and computation returns to Block 3 for processing the new symbols on LISTl. 

Referring back to Block 4, if only one symbol remains on LISTl, 
the ^alysls is complete, so a list of analysis statements is assembled 
(Block 21) , a tree deagram of the analyzed sentence is constructed (Block 22) 
and computation stops. 
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4.3 Computer Program of the Algorithm 



This section describes a computer program of the Algorithm for 
Analyzing Hebrew Sentences. First a flow-chart description of the program 
Is given, then an input map is provided with instructions on how to use 
the program. Appendix 1 of this part of the report contains a source 
language listing of the program in FORTRAN IV, 

4.3.1 Flow-Chart Description of Computer Program 

This section describes the computer program of the Algorithm 
for Anal'yzlng Hebrew Sentences in terms of flow diagrams. The program 
consists of a main program ANALYZ and the following subprograms: 

(1) ALPHA 

(2) DIAGRM 

(3) LIMIT 

(4) MACHER 

(5) OUTPUT 

(6) PARSE 

(7) PROPHl 

(8) PR0PH2 

(9) RERITE 

(10) RULENO 

(11) SYMAGH 

(12) VARATT 

Figure 4-2 is a map of the program showing the hierarchy of 
the calling sequences. The following sections contain descriptions of 
each portion of the program. 

4. 3. 1.1 Main Program ANALYZ 

This section describes the operation of the main program of 
the Algorithm for Analyzing Hebrew- Sentences. This program manages the 
overall operation of the aigorithm and calls the various subprograms at 
the appropriate times. 

Figures 4.3 is a flow diagram of main program ANALYZ, The main 
program performs the following operations ; 

(1) Reads the program options (Fig. 4.3a) 

(2) Reads the Transliteration Table (Fig. 4.3a) 

(3) Reads the Matrix of Grammar Rules, trmsforms the alpha-numeric 
data to integers using Subprogram ALPHA, and stores the trans- 
formed rules in Matrix RULE (Fig, 4.3b). 



ANALYZ 




Fi gu re 4 . 2 : Map. of Procecture 



(1 ) Read Program Options 



Read rules etc. from Mag. 
Tape If not MODE 0 




Read rules etc. 
from Cards 

(2) Read in transliteration 




To Page b 



Figure 4.3a: Prograin ANALYZ 
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(3) 

Read in Grammar Rules 



(4) 

Compute Storage address of 
Rul es 



(5) 

Read Restraint Matrix 



( 6 ) 

Read Symbol Names 



(7) 

Write on Mag. Tape 



1 ) From Page a 
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Read (card) 
[RULE(I.J), J-l,29l 
I = 1. NORULE 



I 



Compute 
IPSI data 



Read (Card) 
RiSTRT 



Read (Card) 
SYM 




I 



Read (Card) 
SYML, ISYMB 



I 




Read (Card) 
INDEX 



Read (Card) 
AMSG 



I 



Read (Card) 
ATTVAL 



I 




Write (ITAPE) 
TRANSL .RULE . IPSI ,RSTRT 
SYM.SYML. ISYMB, INDEX, 
AMSG. ATTVAL 
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Figure 4.3bj Program ANALYZ 
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(y) 

Read in Equivalent 
Hebrew Sentence 



(9) 



( 10 ) 

Read in 

Initial Symbols 



( 11 ) 

Initialize Tree 
Matrix 



(12) 

Initial ize 
Indi ces 



r 




etc. 



INITIALIZE 
V ITABLE, NODE 




I 




Read (Card) 
HEBREW, NOP, 
iMAXI 





( READ (CARD) 
ITABLE(I ,J) 
ENGLISH(I,K) 




N0DE(1,I) = 1 
N0DE(4,I)=ITABLE(I,1 ) 
N0DE(5,I)=-ITABLE(I,6) 



\k= 1 



,IMAX 

.18 

,4 



1 = 1, IMAX 



LIM 
I START 
NODE! 
N0DE2 
I PASS 
ITREE(l) 
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Figure 4.3c: Program ANALYZ 
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Figure 4.3e: Program ANALYZ 
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( 22 ) 

Print Full Analysis 



(23) 

Print Hebrew 
Sentence 

(24) 

Print Tree Diagram 



(25) 

Print Analysis 
Statements 




^ END 



Figure 4.3g: Program ANALYZ 




(4) 

<'5) 

.J) 

(7) 

( 8 ) 
(9) 

( 10 ) 

( 11 ) 

( 12 ) 

(13) 

(14) 

(15) 

(16) 

(17) 

(18) 

(19) 

( 20 ) 
( 21 ) 
( 22 ) 

(23) 



Computes a catalog of the Rules (Fig. 4.3b) 

Reads the Restraint Table (Fig. 4.3c) 

Reads the table of SymboX Names that are associated with a 
symbol number (Fig. 4.3c)j and other mapping functions 

Writes these data on a magnetic tape for permanent storage 
(Fig. 4.3c) 

Reads the equivalent Hebrew sentence and certain indices 
(Fig. 4.3c) 

Stops the program after the analysis of the last sentence 
(Fig. 4.3c) 

Reads in Initial symbols and their English equivalents 
(Fig. 4.3c) 

Initializes tree diagram matrix data 
Initializes certain bookkeeping indices 

Makes a rewrite pass on the symbols in the string using 
Subroutine RERITE 

Examines the value of monitoring indices which limit the 
maximum range of computation j if the range is exceeded » error 
messages are written and computation ceases. 

Examines the value of Indices MON and I, if no rules were 
applied on the last pass (MON-0) or if the pass did not 
process all symbols in the string (I^^IMAXI)j computation skips 
to step (18) j otherwise to (16). 

If the pass was complete, reset certain indices 

If not last pass, that is, there is still more than 1 symbol 
in the string, repeat from step (13), otherwise skip to step 
( 22 ). 

Hunts back in derivation to first symbol with an alternate 
rule yet available, but (18a) skips the symbol if it is iden- 
tical with its governing symbol. 

If no symbols with an alternate rule are found, writes a dia- 
gnostic message and terminates computation. 

When the first symbol with an alternate rule is found, the 
rule numbers are retrieved and certain Indices are reset. 

Previous predictions about the symbol are cancelled, other 
indices are reset and computation returns to step (13). 

When analysis is completed, print full analysis (upon request) 
consisting of complete detailed listing of every symbol in 
every rewrite pass, using subprogram OUTPUT, 

Prints the Hebrew sentence being analyzed. 
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(24) Prints a tree diagram using subprogram DIAGRAM (upon request). 

(25) Prints a complete set of analysis statements using subv-Ogram 
PARSE, prints a completion message and returns to step (8) 
for another sentence. 

4. 3. 1.2 Subprogram ALPHA 

Subprogram ALPHA (Fig. 4.4) is used to transform alpha-numeric 
symbols into integers for use in the computations of the program. This 
subprogram permits input data to be submitted in a form more meaningful 
to the user. The subprogram functions in the following manner: 

(1) A given alpha-numeric symbol (input argument A) 
is compared with each element in the table of 
Transliteration (array TRANSL) . 

(2) Whan a match is found, an Integer value for out- 
put argument lA is computed such that lA is one 
less than the index L, 

(3) However, if this value is 40, the value of lA is 
made zero. This converts all spaces to zero.® 

The. tranformation of the data is shown in Table 4—1. Other 
transf orraatioAs can be obtained by changing the data in the Table of 
Transliteration, Subprogram ALPHA is called by the Main Program ANALYZ, 

4. 3. 1.3 Subprogram DIAGRM 

This subprogram (Figure 4.5) is called by the Main Program 
ANALYZ (step 24) to construct a tree diagram of an analyzed Hebrew sen- 
tence. At this stage the analysis of the sentence is complete and data 
defining the nodal structure of the tree diagram has been computed and 
stored in Matrix NODE, and Array ITREE, Matrix NODE contains a row 
corresponding to each node in the tree diagram; The data in Matric NODE 
is as follows: 

NODE (I, J): 

J ^ Node number 

1=1, Number of nodes the J-th node governs 

1=2, Line position of J-th node 

1=3, node number of node governing J-th node 

®Thls computation is presentiy dependent on the "content" of the grammar. 





Figure 4.4: Subprogram ALPHA 
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I ^ 4j Symbol type at J-th node 
1=5, Symbol class at J^th node 



Array ITREE defines the number of nodes at each level of the 
tree as follows^ 



ITREE (I): 

I = level number 

ITREE (I) - number of nodes in I-th level* 

Figure 4* 5a outlines the four main operations of this subprogram 



and refers to the corresponding figure for the detailed flow diagram of 
that operation. 

These operations are: 

(1) Compute the line position of each node . (Fig* 4.5b£cc). 

This operation consists of filling in the data for Matrix 
N0DE(2jJ)* Computation starts with the first level of 
nodes each of which is assigned a line position begln^ 
ning with position 1 for the first, position 2 for the 
second, and so forth up to a maKlmum of 20. Computation 
than goes to the next level of nodes and the position of 
each node is computed to be midway between the position 
of the nodes it governs. Successively lower levels are 
computed until the last node is reached. 

Steps 2 through 4 (following) are rapeated in sequence for 
each level of nodes in the tree diagram* These steps cause the computer 
to print out the tree diagram of the analyzed sentence a level at a time 
beginning with the first level. Three parts are required for each level i 
(a) the upper connectors that show the relationship of the nodes In a 
given level to the governing nodes at the next highest level | (b) the 
symbol name and class of each node; and (c) the lower connectors that 
show the governing relationship of a given node to the nodes at the 
next lowest level. 

(2) Write upper connectors (Figure 4.5d) . The upper 



connectors occupy two lines on the printed output. 
The first one connects together (with a horizontal 
line) nodes governed by a common higher level node. 
The second line provides a vertical bar above each 
nodes position. This is accomplished by using 
various combinations of the following 3-character 
words: 



BLANK ^ 



DASHES 



BAR - lAA 
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Where L represents a space. The logic for the first line is 
as follows: 

(a) If the governing node governs only one node, BLANK 
+ BAR is written above the node position » that is 
AAAIAA* 

(b) If the governing node governs tnore then one node, 

BLANK + DASHES (AAA ) Is written above the first 

of the governed nodes ^ DASHES + DASHES ( — is 

written above Intermediate governed nodes, and 

DASHES + BLANK ( AAA) is written above the last 

of the governed nodes # This provides a continuous 
line of dashes from the center of the position of 
the first nods to the center of the position of the 
last node that are governed by one coirnnon higher 
level node. For the second line of the upper connaC'- 
tors, BLANK + BAR (AAAIAA) is written above each node 
that governs at least 1 node and BLANK + BLi^K 
(AAAAAA) is written above each node that governs 
Esro nodes. 

Upper connectors are omitted for the first level of nodes* 

(3) Write line of nodes (Fig. 4*5e) * This operation con- 
sists of printing the symbol name and class at each 
nodal position in the line* The symbol type is spe- 
cified by NS^NODE (4,J), and the corresponding symbol 
name is obtained from SYM(NS) * The symbol class is 
specif lad by NT-N0DE(3,J) which is transformed to 
alpha-numeric characters by CLS(NT)* However, if the 
symbol and clasc^) of a given node are the same as the 
symbol and class of the governing node, BLANK + BAR 
(AAAIAA) is written in the position of the node; this 
eliminates redundant data from the tree, 

(4) Write lower connectors (Figure 4.5£) , This operation 
consists of writing BLANK + BAR (AAAIAA) under the 
position of a given node if It governs one or more 
nodes and BLANK + BLANK (AAAAAA) if it governs zero 
nodAs. This is the smm as line 2 of the upper 
connectors, so the same coding is used for both 
under control of an IndeK (lUPLOW) . The lower 
connectors are omitted for the last level of nodes* 
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Figure 4.5a: Subprogram DIAGRM 
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C: CNODE(i ,NG)>1] 



Figure 4.5b: Subprogram DIASRM 
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Figure 4.5c: Subprogram DIAGRM 
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Figure 4.5eJ Subprogram DIAGRM 






(4) Write Lower Connectors 
(vertical ) 
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Figure 4.5h: Subprograrr DIAGRM 

4'~46 



53 



4.3,1 *4 Subprogram LIMIT 



This subprogram (Figure 4.6) is called by Subprogram RERITE 
and by Subprogram SIMAGH to test symbols for certain specified limitations 
on the values of their subscripts. The limitations are specified by 
Subscripts 2/ and 28. Subscript 27 specifies the restraint type and 
Subscript 28 specifies the subscript number to which the restraint applies. 

The restraint type refers to a row number IR In Restraint 
Matrix RESTRT (L , IR) • The first number in this row, RESTRT(1, IR) , tells 
how many restraint numbers are on the list; the remaining numbers in this 
row are limitations on the specified subscript. The logic of the limita-^ 
tions is as follows: the value of the specified subscript must be equ 1 

to one of the positive numbers on the list, or it must not be equal to 
the absolute value of the negative numbers on tne list. If these res- 
traints are not met the subprogrOTi sets the logic monitor MATCH to ’’false.** 

4. 3. 1.5 Subprogram MACHER 

This subprogram (Figure 4.7) is called by Subprogram PROP.il and 
PROPH2 to compare two symbols in accordance with the criteria listed be- 
low. Subprograms PROPHl and PROPH2 make predictions of the possible 
successful satisfaction of a given rule after one or two more passes on 
the present string of symbols. In order to do this, the subprograms 
select likely rules and put their appropriate symbols in registers (ISl 
and IS2) which are used by MACHER to determine whether a symbol of a 
given rule (IS2) could be applied to a given symbol under consideration (ISl) 
in the process of predictions. 

The criteria, which apply to the first 17 subscripts (exclud- 
ing 3) are as follows: 

(1) The symbol types must be the same and 

(2) one of the following must be true for each subscript 

(a) the subscripts are equal, or 

(b) the subscript £ and the symbol in ISl is not 
negated (test A) , or 

(c) the subscript of one or the other of the symbols 
is an independent variable (test B) , or 

(d) the subscript of the symbol in ISl is a depen- 
dent variable and the subscript of the s^mibol 
in IS2 is a negative number (test C), or 

(e) the subscript of the symbol in 181 is a fixed 
variable and the subscript of the symbol in 
IS2 is a dependent variable. 
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IR^SYMB0L(27) 
IV-SYMB0L(28) 
IM=RESTRT(1 »IR)+1 





MATCH = .TRUE. 
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MATCH = .TRUE. 
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Figure 4.6: Subprogram LIMIT 
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If the above criteria are met, the logical variable HATCH Is set to ’’true** 
othex^ise 3 **false**. 

4.3. 1.6 Subprogram OUTPUT 

This subprograin (Figure 4.8) is called by the Main Program 
ANALYZ (step 22) to print out the data associated with each symbol in 
the string after each rerite pass of the grammar on a string of symbols. 
See Appendix C for an example of the rasultaTit output from this subprogram 

4. 3. 1.7 Subprogram, PARSE 

This subprogram (Figure 4.9) is called by the main program 
ANALYZ (step 25) in order to print out a list of analysis statements 
about the sentence being analyzed. At this stage of the computation the 
analysis is complete and data defining the deep structure of the analysis 
is stored in matrix NODE, and array ITREE (see Section 4 ,3. 1.3 for more 
detail). These data include the symbol numbers symbol type and the index 
number of the governing symbol for each constituent of the analysis. 

For each unique constituent of the analysis, this subprogram assembles 
an analysis statement of the form 



N + N 
s a 

where stands for a sequence of one or more symbol names in the form 

The of the ... of the Nj 

where is the name of the symbol about which the statement is made, 

N 2 is the name the symbol immediately governing Nj, and Nj is the name 
of the symbol immediately governing ^a the analysis predicate 

that applies to Examples of the output of this subprogram are con^ 

tained in Appendix D, The data for a given analysis statement is 
accumulated in array AGCUM. When the statement is complete, it is printed 
out and the array is cleared for the next statement. 

The operations of the subprogram are as follows t 

(1) For each pass produced in the analysis the following 
steps are performedi 

(2) For each S 3 nnbol recorded in the given pass , the follow^ 
ing steps are performed s 

(3) Retrieve the symbol number of the J--th symbol 

(4) Accumulate the name of the J— th symbol from the table 
of symbol nMies SYMLi. 
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Figure 4.8; Subprogram OUTPUT 
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(5) Compute the index number of the governing node. 

(6) If the symbol is not governed, skip to step (13) * 

(7) Compute the symbol number of the governing symbol. 

(8) If this symbol has previously been treated omit this 
analysis statement and return back to step (3) for 
the next symbol on the list- 

(9) If the governing symbol is the same as the governed 
symbol, the information is redundant, skip to step (5). 

(10) Accumulate the words "of the" in AGCUM followed by 
the name of the governing symbol# 

(11) Compute the index number of the symbol that governs 
the present governing symbol# 

(12) If the symbol is not governed skip to step (13), 
otherwise return to step (7). 

(13) If the first symbol was a terminal symbol, skip to 
step (16) - 

(14) Compute predicate index number. 

(15) Print out the content of ACGUM followed by the given 
predicate from AMSG, and return to step (3) for the 
next symbol # 

(16) Print out the content of AGCUM followed by the word 
"IS" followed by the English equivalent of the first 
symbol . 

(17) For the subscripts _k, _c, £-* £» 

and _t s accumulate (in AGCUM) the semantic 
values of those subscripts that pertain to the first 
symbol. 

(18) Print out the semantic values accumulated in AGGIM 
and return to step (3) for the next symbol# 

4 . 3 . 1 . 8 Subprogram PROPHl 

This subprogram (Figure 4.10) Is called by Subprogram RERITE 
(step 12) in order to predict the possibility of satisfying a given grammar 
rule if its application were delayed one or two passes. This procedure 
is used in order to avoid the premature abandonment of a rule which Is 
not being satisfied. Thus in the process of ^alysis, when a given symbol 
does not satisfy the requirements of the rule under consideration, before 
a new rule is requested, this subprogram is called to answer the question 
"will the requirements of this rule be met if one (or two) other rules 
are applied first, and if so what is the first rule that should be applied? 
If a favorable prediction la made, the analysis is required to take the 
predicted route bafore abandoning the rule under consideration# The 
following operations are performed by this subprograms 
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Figure 4.9b: Subprogram PARSE 



4-54 



•i 



61 



From Page b 




Figure 4.9c; Subprogram PARSE 
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Ffom Page b, c 



(13) 




Figure 4.9d: Subprogram PARSE 



(1) A test is made to deterrolne whether the present symbol 
under consideration (stored in register SY^IIN) has failed 
to meet the requirements of the given rule for ^ther rea- 
sons • This is true if present symbol matches the rule 
element as to symbol type and symbol class « If this Is 
the case 5 skip to step (11). 

(2) Computa the address of those prediction rules that apply 
to the symbol in SYMIN , by computing 

(a) the starting rule number (IRl) and 

(b) the ending rule number (IR3) 

If there are no prediction rules , skip to step (12), 

(3) Compute the address (IR2) of the right hand member 
of the present prediction rule on the list- 

(4) Put the current symbol under consideration in ragister 
ISl, the IRl— th rule element in register IS2 , the pre- 
sent rule element (defined by IRULEl) in register IS3s 
and the right hand element of the prediction rule in 
IS4. 

(5) Using Subprogram MACHER, determine that the symbols in 
ISl and 1S2 matchj if not skip to step (7). 

(6) Using subprogram MACHER, determine that the symbols in 
IS3 and IS4 match, if not skip to step (9)* 

(7) Advance the index (IRl) of the prediction rule element 
and o£ the present symbol (IN) 

(8) If IRl ^ IR2, the symbols in the string will satisfy 
the prediction rule, skip to step (14), otherwise re- 
turn to step (4) and repeat from there for the new 
set of Indices . 

(9) Using subprogram PR0PH2, predict satisfaction of the 
present '^prediction" rule at the next pass, if pre- 
diction is favorable (ID^4) skip Co step (14). 

(10) Reset ID to zero and compute the address (IRl) of the 
next available prediction rule; if there are no more 
(IR1>IR3) skip to step (13), otherwise return to step 
(3) for processing the next prediction rule, 

(11) No future satisfaction is predicted because the present 
rule failed to meet the requirements of subprogram 
SYMACH or LIMIT (previously applied) ; set ID— 1 and re- 
turn. 

(3.2) There are no rules that apply to the present symbol 

under consideration , therefore no future satisfaction 
is predicted; set ID=2 and retumi. 



(13) The prediction rulea were exhausted and none predicted 
future satisfaction, set ID-3 and return. 

(14) Satisfaction Is precicted if the rule at address IR4 
is applied first; set ID-4, IR-IR4, and IM=ir3, and 
return . 



4. 3. 1.9 Subprogram PR0PH2 

This subprogram (Figure 4.11) is called by subprogram PROPHl 
(®bep 9) in order to predict the possibility of satisfying a given grammar 
rule if its application were delayed two passes (see Section 4. 3. 1.8 for 
further discussion) . The foliowing operaclons are performed by this sub- 
program: 

(1) Compute the address of those prediction rules that 
^pply to rule element defined by input argument IR, 
by computing 

(a) the starting rule number (IR3) and 

(b) the ending rule nui..ber (IR3) 

If there are no rules, skip to step (7). 

(2) Compute the address (IR2) of the right hand member 
of the present prediction rule on the list. 

(3) Put the IR-th rule element in register ISl, the 
IRl~th element in regist'sr IR2, the present rule 
element (defined by IRULEl) in register IS3, and 
the IR2— th rule element in register IS4. 

(4) Using subprogram MACHER determine that the symbols 
in ISl and IS2 match, if not skip to step (6) , 

(5) Using subprogram MACHER determine that the symbols 
in IS3 and IS4 match, if not skip to step (6), 
otherwise to step (9). 

(6) Compute the address (IRl) of the next availabie 
prediction rulei if there are no more (IR1>IR3), 
skip to step (8) otherwise return to step (2) for 
processing the next prediction rule. 

(7) There are no rules that apply to the symbol under 
consideration, therefore, no future satisfaction is 
predicted; set ID=2 and return. 

(8) The prediction rules were exhausted and none pre- 
dicted future satisfaction I set 1^3 and return. 

(9) Satisfaction is predicted by the rule just tested; 
set ID— 4 and return. 
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End of []□ Loop 




Figure 4.10a: Subprogram PROPHl 
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Figure 4.10b: Subprogram PR0PH1 
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Figure 4.10c: Subprogram PROPHl 
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Figure 4.11a: Subprogram PR0PH2 
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Figure 4. Tib: Subprogram PR0PH2 
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.3.1.10 Subprogram RERITE 



This subprogram (Fig. 4.12) is callad by the Main Program ANALYZ 
‘step 13) to apply tha appropriate replacement rule to given symbols and 
^rlte the replacement symbol on tha rarita symbol list. 

The subprogram performs the following operations s 



(1) Initlali^a certain indices 

(2) Examine the present value of symbol counting indix I* 
if it is greater than the number of symbols in the 
present pass (XMAX) return, otherwise continue. 

(3) Increment indices X, LIM, and NODEl, and place the 
NODEl--th s 5 nnbol in register SYMTN. 



(4) Examina tha value of index J, if J^O skip to step 
(9), othexrwise continue, 

(5) Using subprogram RULENO, compute the indices of the 
rules that apply tu the present s 3 rmbol under con- 
sideration; store these values in matrix NODE for 
the symbol under consideration; and compute the in- 
dex of the right hand element of the first rule. 

(6) Xf there is only one rule, clear any rule numbers 
stored in matrix NODE for the present symbol. 

(7) If there is no applicable rule skip to step (24), 
otherwise continue , 

(8) Initialize certain indices in preparation for cheeking 

symbols In the string against the left hand elements 
of. the present rule, place the right hand element of 
the rule in register SYMBOL, and skip to step (10) « 

(9) Clear any rule numbers stored in matrix NODE for the 
present symbol. 



(10) Increinent index J and XRULEl, and compare J with JMAX; 
if J>Jl^iAX skip to step (18) , otherwise continue. 

(11) Using subprogram SYM4CH, test to see If the symbol in 
register S'WIIN matches the J-^-th symbol of the given 
rule; if they match skip to step (16), otherwisa con- 
tinue . 

(12) At this point, the s 3 nnbol under eonslderation has been 
found net to match the present rule, however before 
abandoning the rule, subprogram PROPHl is used to pre^ 
diet possible future satisfaction of this rule if its 
application is delayed one or two passes; if tha pre- 
diction is favorable (ID=4) skip to step (27), otherwise 
continue* 
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( 13 ) 



If the present element of the rule is optional (test A), 
make certain bookkeeping adjustments and skip back to 
step (10) to compare the present symbol with the next 
elemerit of the rule, otherwise continue, 

(14) If the present rule involves compounding (J3i40) skip 

to step (15), otherwise make certain bookkeeping adjust- 
ments associated with abandoning the present rule and 
return to step (2) for consideration of any other applic- 
able rules , 

(15) Make adjustments to certain indices assiociated with 
compounding and return to step (4). 

(16) At this point, the symbol under consideration has been 
found to match the J-th element of the given rule, so 
using subprogram VARATT, the values of the dependent 
variables associated with the symbol are computed, and 
the governing mode for the symbol Is recorded. 

(17) If all the elements of the rule have been satisfied 
(J-JMAX) skip to step (19), otherwise return to step 
(2) for further consideration of the remaining elements 
of the rule • 

(18) Reduce the value of indices NODEl and I by one and continue 

(19) Using subprogram LIMIT check the right hand element of 
the present rule for any imposed restraints. If the 
restraints are not met return to step (14) to select 

'a new rule, otherwise continue. 

(20) If the present rule involves compounding (J2^1) , Increment 
J3 by 1, transfer the symbol in register SYMBOL to register 
SYMIN, make bookkeeping adjustments and return to step 

(4), otherwise continue, 

(21) Make adjustments to certain bookkeeping indices, and 
increment index M0DE2 by one, 

(22) If the rule involves compounding, make further bookkeep- 
ing adjustments. 

(23) Write the right hand element of the rule with the com- 
puted values of its subscripts (as contained in regis- 
ter SYMBOL) as the N0D12-th symbol of the analysis, 
and skip to step (30). 

(24) If the present rule Involves compounding that is not 
yet complete (test C) return to step (la) otherwise 
continue. 

(25) If the present rule Involves compounding which is now 
complete (J3?^0) return to step (21), otherwise continue. 



( 26 ) 



If the present rule does not Involve compounding (J2-2) 
skip to step (27) j otherwise set Jl— 0 and J2™2 and return 
to step (14a) . 

(27) Make bookkeeping adjustments to certain Indices and con- 
Inue . 

(28) If a prediction of future satisfaction of the present 
rule has been made (ID®4) , store the rule nuinber (ne- 
gated) as a prediction for the next symbol of the 
derivation and stoie the number of the prediction rule 
as a prediction for the present symbol, and in either 
case continue. 

(29) Make bookkeeping adjustments and copy the present symbol 
(Index NODEl) on the next list (index N0DE2) ^id continue. 

(30) Initialize certain indices In preparation for the next 
rule and return to step (la) . 

4.3.1.11 Subprogram RULENO 

This subprogram (Figure 4.13) is called by subprogram RERITE 
(step 5) to compute the grammar rule number that applies to a given sym- 
bol. The grammar rules are stored in Matrix RULE, and the computed rule 
numbers are as follows: 

IRULE = the number of the first element of the first 
rule that applies to the given s 3 rmbol 

IMAK = the number of the last element of the last 
rule that applies to a given symbol . 

For simple (non'-compounded) symbols the applicable rule numbers 
initially were computed in Main Program ANALYZ (step 4) and stored in 
rule catalogue IPSI. The data is stored so that for Symbol IS, Class IC, 
IRULE ^ IPSI(IS,IC,1) and IMAX ^ IPSI(IS, IC,2) . 

The subprogram computes the rule numbers according to the follow- 
ing hierarchy: 

(a) Compound symbols 

(b) Simple, non— negated symbols. 

The following operations are performed: 

(1) If the symbol under consider at ion is being presented 
for the first time (J1"0) continue, but if at least 
one rule has been previously tried (Jl^O) skip to step 
(IS). 
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Figure 4,12a; Subprogram RERITE 



4-67 



from page a 



SYMBOL (26) ^ 
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Page d 



A; RULE(IRULE1 ,2) ^ 1 




{Compounding Branch) 

J1 d1 + 1 
N0DE1 s NSTRTl 
I « ISTRTl 
d - 0 



Page a 



I - I START 
NODE! = NSTART 
NODE2 - MSTART 
J - 0 



J1 ■ 0 




NODll ■ NODE! 


I + 1 


N0DE(6,N0Dn; 


1 » 0 


NQDE(7,N0D11 


1 s 6 


N00E(6,N0DE2 


1 « 6 


N0DE(7,N0DE2' 


\ m 0 




B: N0DE(S*N0DE2) = 0 



Figure 4 * 1 2br Subprogram RERITE 
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CALL VARATT 1 (16) 




Figure 4.12c: Subprogram RERITE 
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ITABLE(N0DE2,L) - SYMBOL(L), L » 
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Figure 4, 12d; Subprogram RERITE 
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Figure 4,12e: Subprogram RERITE 
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(2) If univarsal rules should be conaidarad (J2=l) 
continue ^ but if phrase rules should be considered 
(J2=2) skip to step (10) • 

(3) At this phase the symbol under consideration is being 
considered for possible application of universal rules , 
so certain indices are initialized* 

(4) If this symbol an.d the next one are both of the same type 
(i*e *9 possible compounding pattern FF) * set index 1G=4 
and skip to step (14) , otherwise continue. 

(5) If this aymbol is followed by a conjunction and another 
symbol of the same type (i. a. , possible compounding 
pattern F+C+F) j skip to step (7) otherwise continue . 

(6) If this symbol is followed by a coimaa, another symbol 
of the same type, and either a comma or a conjunction 
(l.e., possible compounding pattam F + F +,/G)» 
continue j otherwise skip to step (8). 

(7) At thlB point, "f.t has been detemnined that the rules 
governing compounding apply | set IRULE==IPSI (975 Is 1) 
the Index of the first element of the first compound- 
ing rule for class 1; set IMAX— IPSI (97, 3, 2) the index 
of the last element of the last compounding rule for 
class 3; set Ic^l and return.^ 

(8) At this point it has been determined that no compound-- 
ing rules apply to this symbol ^ if* however, previous 
compounding rules have been successfully executed 
(J3^0) on this symbol, set X'RULE“0, IMAX=0 a.nd re turn,;, 
otherwise continue. 

(9) At this point it has been determined that compounding 
rules are not applicable to this symbol either now or 
in the past, set J2=2 and contlhue. 



(10) At this point consideration is given to phrase rules 
(non— universal) that may apply to the aymbol; set the 
index IS^SYMIN (1) the symbol type, and index IC=SYMIN(6) 
the symbol class and continue. 

(11) If the present symbol has a prediction rule recorded 
for it [NODE (6,,N0DE1) ^0], assign the indices of that 
rule to IRULE &nd IMAX, and return, otherwise continue. 

(12) If the present symbol has an imdefined class (IC=9) 
skip to step (17), otherwise continue, 

(13) At this point, a test is made for the presence of rules 
that apply to all classes of the symbol, these rules 

9 The computation of this step is dependent on the ’'content" of the 
grammar. 




4-72 






are filed under class 1 » so here the rules in class 
1 are examined; IRULE is set to the index of the 
first class [IPSI (IS,1,1)], if no rule exists 
(IRULE=0) skip to step (14); if a rule exists and 
its class is undefined [RULE (IRULE, 6)=9] skip to 
step (15) , otherwise continue. 

(14) At this point it has been determined that the 
grammar has no rules on the given symbol that 
apply to all classes; set IRULE to the index of 

the rule for the given class IC[IRULE=IPSI (IS, IC,1)] 
and continue. 

(15) Set IMAX to the index of the last element of the 
last rule for the given class IC [IMAX=IPSI(IS ,IC , 2) ] , 
and continue . 

(16) If no rule exists (IRULE=0) skip to step (17); however, 
if a rule exists, and if IMAX=0, it means that rules 
exist that govern all classes but none exists for the 
given class only, set IMAX=IPSI(IS , 1 , 2) , and return. 

(17) At this point it has been determined that the given 
symbol has an undefined class, so all available rules 
on the symbol must be supplied; set IRULE=0 and (17a) 
find the index of the first element of the first rule 
that applies to lowest numbered class of the given 
symbol and if one exists, set IRULE equal to that index; 
and (17b) find the index of the last element of the last 
rule that applies to the highest numbered class of 

the given symbol, and if one exists, set IMAX equal to 
that index, and return. 

(18) At this point it has been determined that a set of 
rules has already been located for the given symbol 
and that the most recent one examined was not sat if— 
fied; the following sequence of operations computes 
the index of the next available rule in the set; if 
the rules of the set are "universal" rules [IRULE > 

IPSI (S7,l,l)], set index J2=2 , and in either case 
continue. 

(19) Set the index IS (symbol type) equal to the type for 
the most recent rule (IS=RULE (IRULE, 1) ] ; and set 
the index IC (symbol class) equal to the class of 
the most recent rule [IC=RULE(IRULE,6)], with the 
exception that if the rules are universal (IS=97) , 

IC is set equal to the value of subscript _f 

[IC= RULE (IRULE, 3) ] , then continue ^ 



^The computation of this step is dependent on the "content" of the 
grammar. 
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(20) Set the value of IRULE to Its present value plus the 
number of elements in the specified rulej plus 1 (the 
Index of the next rule in the set) , with the exception 
that if the moat recent rule was the last rule (IRULE > 

IMAX)p set both IRULE ^d IMAX to zero, and return. 

4.3.1.12 Subprogram SYMACH 

This subprogram (Figure 4.14) is called by Subprogram RERITE 
(step 11) to check that the "present rule symbol" matches the "present 
constituent" with respect to the criteria of the grammar. The subprogram 
performs the following functions : 

(1) Initializes the logic monitor MATCH to "true". 

(2) If the symbol types do not match or if the 
"present rule symbol" is a variable symbol, 
skip to step 14 . 

(3) For each subscript up to 17 perform steps 
4 through 15 . 

(4) If subscript 3, and the "present rule symbol" 
is a variable symbol, skip to step 15. 

(5) If subscript 7, and the "present rule symbol" 
is not a negative, skip to step 15. 

(6) If the value of the given subscript of the 
"present rule symbol" is 9, that is, it Is a in- 
dependent variable, skip to step 15. 

(7) If the value of the given subscript of the 
"present rule symbol" equals the value of the 
subscript of the "present constituent," skip 
to step 15. 

(8) If the given subscript of the "present constituent" 
is an independent variable skip to step (15) . 

(9) If the given subscript is a negative number for 
the "present rule symbol" and it is a fixed 
value (<9) for the "present constituent", skip 
to step (15) . 

(10) If the given subscript is not a dependent variable 
for the "present rule symbol" , skip to step (14) . 

(11) If the given subscript of register SYMBOL is equal 
to the value specified by the rule, skip to step 
(15). 

(12) If the given subscript of register SYMBOL is less 
than 9 md equal to the value of the corraspondlng 
subscript of the "present constituent", skip to 
step (15) . 
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Fi gure 4 . 13a: Subprogram RULENO 
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Figure 4.13b: Subprogram RULENO 



4-76 



4‘ r -» 
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undefined class 
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E; RULE(IRULE,6) ^ 9 
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(15) 



(16) If no rule try 
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IRULE - IPSI(IS,1,1) 




IRULE = IPSKIS.IC.I ) 




IMAX = IPSI(IS.IC,2) 
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Figure 4.13c; Subprogram RULENO 



ERIC 






84 



4-77 



(17) Find rules for all 
classes 



(17a) 

G; IPSI(IS,L,l)-0 



(17b) 

H: IPSI(IS.L,2)*0 





Figure 4.13d: Subprograni RULENO 
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Figure 4,13.ei Subprogram RULENO 
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n ) I MATCH = .TRUE. ” 

I JJ = IRULE + RULE(IRULE,26) 



Subprogram SMYACH 

A: SYMIN(l) = RULE(IRULE1 /I 

B: (RULEdRULEl.l) = 97) and 

(SYMBOL(I) e 97) 

C; (RULEdRULES.I ) » 97) and 
(SYMINd) = SYMBOL (1)) 

Dj (L=3) and fRULEdRULEI ,1) i« 97) 
E- (L=7) and (SYMIN(a) = 0) 

F: (RULEdRULEI .L) = 9 

G: SYMIN(L) = RULEdRULEI ,L) ) 

H: SYMIN(L) - 9 

I: (RULEdRULEI ,L) <0) and 

(SYMIN(L) <9) 

J: (RULEdRULEI ,L) >9) and 

(RULEdRULEI .L) ^ RULE(aJ.L)) 

K: S¥MBOL(L) =• RULE(IRULEl ,L) 

M: (SYMBOL(L) <9) and 

(SYMBOL(L) = SYMIN(D) 

N: SYMBOL (L) - 9 
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Figure 4.14: Subprogram SYMACH 
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(13) If the given subscript of register SYMBOL is 9, 
skip to step (15) . 

(14) Set the logic monitor MATCH to "false" and return, 

(15) If the last subscript (L=17)* skip to step 16, 
otherwise increment L and return to step (3). 

(16) Using subprogram LIMIT, test the symbol for ary 
specified restraints, and return. 



4.4.1.13 Subprogram VARATT 

This subprogram (Fig. 4,15) is called by subprogram RERITE 
(step 16) to compute the value of the various dependent variable sub- 
scripts for the "present rule symbol." For a given rule, certain of the 
subscripts may be desiglnated as dependent variables — that is, the value 
of these subscripts depend on the values of the corresponding subscripts 
in the "present constituent." These dependent variable subscripts are 
written as lower case alphabetic characters in the rules; these were 
transformed to integer numbers when the rules were read in by the main 
program (step 3) . Reference to Table 4—1 indicates that all alphabetic 
characters have been transformed to an Integer value greater than 9 , so 
that this test is used to identify dependent variable subscripts. 

This subprogram performs the following operations s 

(1) If the "present rule symbol" is a variable symbol 

(used in rules for negating or compounding) , set the 
symbol type subscript of the "present rule symbol" to 
the same value as that of the "present constituent" 
and store this value in register SYMBOL, 

(2) For subscripts 2 through 22, perform steps 3 through 5. 

(3) If the given subscript of the "present rule symbol" is 
—1, set the corresponding subscript of the register 
SYMBOL to 1 greater than the value of the subscript 

of the "present constituent," and in either case 

continue. 

(4) If the given subscript of the "present rule sjnnbol" 
is a dependent variable (>9), set the corresponding 
subscript of register SYMBOL equal to the value of 
the subscript of the "present constituent," and in 
either case continue. 
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(5) If not tha 22—nd subscript * advance index L by one 
and return to step (3), otherwise continue. 

(6) If the aymbol type of the "present constituent" 
is not the same as the symbol stored in register 
SYMBOL j return, otherwise continue. 

(7) If the symbol stored in register SYMBOL indicates 
that compounding after pattern 2 is being performed, 
continue, otherwise return. 

{8) For symbols being compounded after pattern 2, the 
following operations are performed;-^ 

(9) For phrases with conjimctive compounding (b— 1) , 
the nvmbBiP feature of the phrase is set to 
pturat (ri=3). 

(10) For phrases with undefined (nsQ) , the 

numbBjp of the phrase is set to that of the "present 
constituent." 

(11) For phrases with undefined gender (g-O)s the 
gendex^ of the phrase is set to that of the "present 
constituent . " 

(12) For phrases with undefined person (p=0)t the person 
of the phrase is set to that of the "present con^ 
stltuent." 

(13) For the feature numbBX*^ the phrase is assigned the 
largest value found in itself or any of its like 
constituent elements. 

(14) For the feature gBndBX*^ the phrase is assigned the 
smallest value found in any of its like constituent 
elements. 

(15) For the feature pea^a on, the phrase is assigned the 
smallest value found in any of its like constituent 
elements . 

(16) Return to calling program. 



^ ^ These computation may be found to be dependent on the "content" of the 

granmar in that they may not be miiversally true for all Semitic ]^miguages< 
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4.3.2 



Input Map for Computer Program 

This section describes the input data required to use the com- 
puter program of the Algorithm for Analysing Hebrew Sentences. Three 
types of data cards are required; 

(1) Program option card, 

(2) Data cards desicribing the grammar and its rules. 

(3) Data cards describing the sentences to be analyzed. 

The following sections describe each type of card. 

4.3.2. 1 Program Option Card 

This card is used to control the various options available in 
the program. The data and the associated options are as follows: 

Card 



Col. 


Format 


Variable 




Daacription 


1-5 


15 


MODE 


- 0, 


grammar rule are to be read 
in from cards 








- 1, 


grairanar rules are stored on 
tape ITAPE. 


6-10 


15 


ITi^E 




logical unit number of magnetic 
tape for storage of granffnar rules 


11-15 


15 


ITRACE 


- 0, 


no diagnostic massages to be 
printed out* 








= 1, 


print out diagnostic messages 
of program. 


16-20 


15 


lOUTPT 


- 0, 


do not print out full des-- 
cription of nodes at every 
level of synthesis. 








- 1, 


print out fiill description of 
nodes at every level of synthesis 


21-23 


15 


lOUTRE 


- 0. 

of 


do not print out tree diagram 
synthesis , 


• 






- 1, 


print out tree diagram. 


26-30 


15 


LIMAX 


Maximum numbar of symbol tests* 
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Figure 4.15a; Subprogram VARATT* 
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2 ) From Page a 



F: SYMB0L(5) = 1 



G: SYMBOL(IO) - 0 



H: SYMBOL(n) ^ 0 



I: SYMBOL (12) = 0 



J: SYMBOL(IO) < SYMIN(IO) 



K: SYMBOL(ll ) > SYMIN(T1 ) 



L: SYMBOL(12) > SYMIN(12) 




SYMBOL(IO) = 3 



SYMBOL (10) = SYMIN(IO) 



SYMBOL(ll) ^ SYMiNdl ) 



SYMB0L(12) = SYMIN(12) 



SYMBOL (10) = SYMIN(IO) 



SYMBOL(n) - SYMIN(ll) 



SYMB0L(12) » SYMIN(12) 



Figure 4.15b: Subprogram VARATT 
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The variable MODE is used to control the source of the grammar 
rules used by the program. Initially the rules are read in from cards 
(MODE=0) and stored on the magnetic tape mounted on logical unit ITAPE, 

On subsequent runs the rules are read from the tape (MODE— 1) unless changes 
in the rules are to be made. 

Variable ITAPE defines the logical unit number containing the 
magnetic tape on which the grammar rules are stored (MODE^l) or are to 
be stored (M0DE=0) . 

Variable ITEACE la used for tracing the progress of the program 
throughout its operation. If ITRACE-1, the program prints out numerous 
messages together with the values of certain critical variables at key 
steps of the program. The use of this variable is for program debugging 
only, it should normally be set to zero. 

Variable lOUTPT is used to control the output of the computer. 

The computer will list a complete description of each nodal point at every 
level of the synthesis if lOUTPT n 1 (sea Appendix C for a sample of this 
output) • This output is useful when the user wants to examine the output 
results in fine detail, otherwise lOUTPT should be zero. 



Variable lOUTRE is used to control the output of the computer. 
The computer will construct and print out a tree diagram of the ana- 
lyzed sentence. Each nodal point is identified as to symbol type and 
class only (see Section 2.3.2 of Part II of this report for a sample of 
this output). If more detailed data are required the lOUPUT option should 
be used also. Note: either lOUTPT or lOUTRE (or both) must be 1. 

Variable LIMAX is used to control the maximum number of symbol 
test permitted in a given analyeis. If m analysis is not found in less 
than LIMAX symbol tests, the program terminates the analysis and goes to 
the next sentence. This prevents the program from continuing to search 
for analyses beyond a reasonable limit . 



4, 3. 2. 2 Program Grammar Cards 

The program gr^nmar cards consists of four types s 



Type 


2-1 i 


Transliteration Table 


Type 


2-2; 


Graimnar Rules 


Type 


2-3; 


Restraint Matrix 
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Type 2— 
Type 2^5 z 
Type 2-^6 1 
Type 2-7% 
Type 2-8: 



The Symbols 
The Symbol Names 
The Predicate Index 
The Analysis Predeates 
The Feature Values 



The program granunar cards are not required if MODE-1 | In this 
case these data are read from the magnetic tape (ITAPE) « The following 
sections define the program graimnar cards - 



4, 3-2-2. 1 Trans! i teration Table: Card 2-1 



This card defines the transliteration Table (see Table 4-1) 
The data are as follows: 



Card 

Col. 

1-6 

7-56 



Format 

16 

50A1 



Variable 

NL 

TEANSL (L) 
L^l^NL 



Description 

= number of elements in Table (50 max.) 
Tr^sliteratlon Table 



4. 3, 2. 2. 2 Grammar Rules: Cards 2-2 



These cards define the rules of the gr^miar- Each card defines 
one constituent of a rule. Thus the rule 

B + C = A 

requires three cards: the first defines B, the second Cj and the third A- 

A maximum of 800 cards is permitted- A card with 999 in coliMnns 1-3 
should follow the last grammar rule card. The rules should be placed in 
numeric order by rule number- See Appendix A for a complete listing of 
the rules used for the present research. The following Is the data for- 
mat for each card: 



. 



ERJC ep > 



4-87 



Card 



Col. 


Format 


Variable 


Description 


1-3 


A3 


SN 


Symbol number (See Table 4—2) 


6 


Al 


M 


Subscript 


m “ optional /mandatory 


9 


A1 


F 


Subscript 


f -- compound class 


11-12 


A2 


K 


Subscript 


k - compound number 


15 


Al 


B 


Subscript 


b - eompoimd type 


18 


Al 


C 


Subscript 


c — symbol class 


21 


Al 


£ 


Subscript 


£ ““ negative class 


24 


Al 


Y 


Subscript 


y - negativa/positive 


27 


Al 


D 


Subscript 


d ” definiteness 


30 


Al 


N 


Subscript 


n — number 


33 


Al 


G 


Subscript 


g - gender 


36 


Al 


P 


Subscript 


p — person 


39 


Al 


R 


Subscript 


r “ prepostlon class 


42 


Al 


A 


Subscript 


a — verb elas s 


45 


Al 


V 


Subscript 


V - voice 


48 


Al 


I 


Subscript 


1 - mood 


51 


Al 


T 


Subscript 


t — tense 


53-54 


A2 


S 


Subscript 


s = a tern 


57 


Al 


m 


Subscript 


- root letter 1 


60 


Al 


W2 


Subscript 


W 2 " root latter 2 


63 


Al 


W3 


Subscript 


Wg ** root letter 3 


66 


Al 


W4 


Subscript 


w. - root letter 4 
4 


69 


Al 


^ ST 


Symbol Type 


70-72 


13 


RN 


Rule Number 


73 


11 


EN 


Element Number 


74 


11 


NMi 


No. of Rti 


* Hand El emen t s 


75-76 


12 


RT 


Restraint 


Type 


77-78 


12 


RS 


Restraint 


Subscript 



Variable SN Is the symbol ntmber of the given rule element as 
specified on Table 4-2. A card with SN=999 should follow the last granmiar 
rule. 

W' 
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Variables m, Ic* £.$ £.» X» — » i» — » — » 

«i, W 2 « W 3 , and are the subscripts of the symbols are defined In Part 
XX, Section 2.2.1. 

Variable ST identifies the symbol as follows: 



ST = 0 for non- terminal symbols 
ST - 1 for terminal symbols 

Variable EN la the rule number associated with the given card. 
For example: in the rule 



B + C - A 



(52.1) 



Variable RN » 521 for all cards of the rule. Variable EN is the element 
number of the symbol defined by the card. In the above example: 

on the card defining B, EN=1 
on the card defining C, EN— 2 
on the card defining A, EN=0 



Variable NRH defines the number of left hand elements in the rule. In 
the above example, NRH=2 for all cards of the rule. 

Variable RT defines the restraint type that applies to the symbol 
The value of RT refers to a row of restraints in the Restraint Matrix 
which is defined by Cards 2-3. Variable RS defines the subscript of the 
symbol to which the restraint applies. For example, 

RT = 3, RS - 10, means that restraint type 3 applies to the 10-th 
subscript ri. 



4. 3. 2. 2. 3 Restraint Matrix: Cards 2-3 

These cards define the restraints that are placed on a given sym- 
bol in a granmiar rule. See Section 4. 3. 1.4 for a discussion and explan- 
ation of the data in Matrix RESTRT. The following is format of the data: 



Card 

Col. Format Variable Description 

1=5 15 IM Number of restraints on I-th 

list (Max.”4) 

6-25 4X5 RESTRT (J, I) X-th list of restraint codes 

J^2, IM + 1 



Numb^r^f cards 15 . 

The data on these cards are listed In Table 4-9. 
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Table 4-9 



RESTRAINT MATRIX DATA 



Card Col . 


Card No. 


1-5 


6-10 


11-15 


16-20 


21-25 


1 


-1 


0 


0 


0 


2-3.1 


1 


-2 


0 


0 


0 


2-3.2 


1 


-3 


0 


0 


0 


2-3.3 


2 


i 

0 


1 


0 


0 


2-3.4 


2 


1 


2 


0 


0 


2-3.5 


2 


-1 


-2 


0 


0 


2-3.6 


2 


1 


3 


0 


0 


2-3.7 


2 


2 


5 


0 


0 


2-3.8 


2 


4 


5 


0 


0 


2-3.9 


2 


6 


7 


0 


0 


2-3.10 


3 


1 


2 


3 


0 


2-3.11 


3 


4 


5 


6 


0 


2-3.12 


4 


1 


2 


3 


4 


2-3.13 


4 


-1 


-2 


-3 


-4 


2-3.14 


0 


0 


0 


0 


0 


2-3.15 



4. 3. 2. 2. 4 The Table of Symbols: Cards 2-4 

These cards define the symbols usc?.d in the gr^onar. See Section 
4.1,1. 2 for further discussion. Ten cards are required for these data 
which are in 10(2X,A3) format. The data for the Hebrew granmar are given 
in Table 4-10. 

4. 3. 2. 2. 5 The Table of Symbol Names: Cards 2-5 

These cards define the English name of each symbol used in the 
grannnar. See Section 4. 1.1.5 for further discussion. Ninety-six cards 
are required for these data (one for each symbol) which are in the follow- 
ing formats 
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Card 



Col. 


Format 


Variable 


Description 


1-36 


6A6 


SYltt.Cl) 


Name of I^th symbol 


67-72 


16 


ISYMB(I) 


Number of 6 character words used 
by the Ith name. 



Table 4-4 contains the symbol names for the Hebrew grammar - 



Table 4-10 



TABLE OF SYMBOLS 



Card Column 


Card 


0-5 


6-10 


n-15 


16-20 


21-25 


26-30 


31-35 


36-40 


41-45 


46-50 


No. 


2- 


VQO 


AP A 


AP 


AS 


N A 


SQO 


NS 


R D 


R 0 


2-4-1 


BAA 


BAB 


BAG 


BAD 


BAE 


PAF 


BBA 


BBB 


a A 


BBC 


2-4.2 


B ? 


NP0 


MP A 


NP G 


NAP 


NP 


DP A 


DP B 


DP C 


DP 


2-4.3 


EA 


MB 


V BB 


V C 


V A A 


VA 


BC 


X P 


NO 


D PD 


2-4.4 


RSP 


NSP 


NOP 


NIP 


NP X 


VM A 


VMB 


VM C 


VMO 


VM 


2-4.5 


VMR 


VMI 


VP' 


VRB 


VRI 


NV 


NW 


EPB 


EPA 


EP 


2-4.6 


S A A 


^ A3 


SAC 


SA 




SRI 


RG 


KN 


KC 


KK 


2-4.7 


K I 


KD 


SD 


S- 


SI 


SC 


A- 


B- 


C- 


D- 


2-4.8 


E- 


6- 


H- 


I- 


J- 


L- 


N- 


0- 


P- 


Q- 


2-4.9 


R- 


T- 


U- 


V- 


w- 


Y- 


F- 


98 


99 


100 


2-4.10 



4. 3*2*2, 6 The Predicate Index: Card 2-6 



These cards provide an indeK for cataloging the analysis pre-- 
dicates* Sea Section 4 -1-1,6 for further discussion. One-hundred cards 
are required for these data which are in the following format: 



Card 

Col , Format Variabla Description 

1--40 815 INDEK(IjJ) Index number of the malysis 

predicate for the I-th s^nnbol, 
J--th class , 

Table 4-6 contains the data for the Hebrew grainmar. 



4,3, 2, 2, 7 The Analysis Predicates: Card 2-7 




• These cards provide the list of analysis predicates used in the 
algorithm. See Section 4. 1.1. 6 for further discussion. One*hundred eighty- 
five cards are required for these data (one for each predicate) which are 



in the follow format i 
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Card 

Col. 



Format 



Variable 



Peer rip tloii 



1_36 6A6 AMSG(I) the I-th analysis predicate 

Table 4-5 contains the list of analysis predicates for the Hebrew grammar. 



4. 3. 2. 2. 8 The Feature Values: Cards 2-8 

These cards provide the table of feature values used in the 
grammar. See Section 4. 1.1. 7 for further discussion. Seventeen (17) 
cards are required for these data (one for each subscript involved) which 
are in the following format: 



Card 

Col. Format Variable Description 

1-48 8A6 ATTVAL(X,J) Feature value of the I-th sub- 

script, J— th catagory. 

Table 4—7 contains a list of the Feature Values for the Hebrew grammar. 



4.3.3 The Sentence Description Cards 



The sentence analysis algorithm uses a set of data cards to des- 
cribe the Hebrew sentence being analyzed. These cards consist of two 
types : 

Type 3-1: Hebrew Sentence Card 

Type 3—2: Word Description Cards 

A set of sentence description cards is required for each sentence to be 
analyzed. A blank card should follow the last set of sentence description 
cards. 

4.3.3. 1 Hebrew Sentence: Card 3-1 

This card provides a listing (in transliterated characters) of 
the Hebrew sentence to be analyzed, a sentence number aeslgned by the user, 
and the number of words in the sentence. The transliterated Hebrew sentence 
is printed on the tree diagram analysis computed by the algorithm. The 
sentence number is used to Identify the sentence in the analysis statements 
assembled by the algorithm. One card type 3-1 is required for each sentence 
to be analyzed. The following is the data format: 





4-92 



Card 

Col^ 


Foripai: 


Variable 


Description 


1-72 


12A6 


HEBREW 


Transliterated Hebrew sentence to 
be analyzed. 


73-75 


13 


NOP 


Sentence number assigned by user. 


76-78 


13 


IMAXI 


Number of words in sentence. Count 
punctuation, prefixes and suffixes 



as separate words - 



4. 3, 3. 2 Word Description: Cards 3-2 

Th.sse eairds provide a complete graminatical description of each 
word in the sentence being analyEed, one card for each word* prefix 
(including definite article), pronominal suffix, and punctuation mark. 
These data provide the equivalent of the output of an automatic word 
analysis algorithm which presently is not incorporated in the program. 
Whenever the word analysis algorithm is included, these no longer will 



be required 


. The 


following is the 


format of the data: 


Card 


Col * 


Format 


Variable 


Description 


1-6 


16 


SN(I) 


Symbol Number of the I-th word 
(see Table 4-2). Only values be- 
tween 77 and 96 are used. 


11-12 


12 


MCI) 


Subscript m of the I-th word. AT 
ways = 1 . 


19-20 


12 


C(I) 


Symbol Class of the I-th word 


21-22 


12 


LCD 


Negative class of the I-th word 


27-28 


12 


N(I) 


Number attribute of I-th word 
= 0 - does not apply 
= 1 — singular 
“ 2 — dual 
= 3 — plural 


29-30 


12 


G<I) 


Gender attribute of I— th word. 

— Q does not apply 

— 1 mas culina 

— 2 ^ feminine 


31-32 


12 


PCI) 


Personal attribute of I^th word 
— 0 * does not apply 



— 1 - first person 
" 2 — second person 
= 3 — third person 
Most nouns are third person. 



for 



100 
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Format 



Card 

Col, 



Variable 



Description 



33-34 


12 


R(I) 


Subscript ^ for 1-th word, 

^ 0 for all words except preposi- 
tions and verbals 


35-36 


12 


A(I) 


Subscript a. for I-th word, 

^ 0 for all words except verbals. 


37-38 


12 


VCD 


Voice attribute of I-th word. 

— 0 for all words except verbals 
= 1 — active voice 

— 2 — passive voice 

^ 3 - reflexive voice 


39-40 


12 


IM(I) 


Mood attribute of I— th word. 

— 0 for all words except verbs 
= 1 — indicative mood 

— 2 - imperative mood 

— 3 - subj unctive mood 


41-42 


12 


T(I) 


Tense attribute of I— th word 



“ 0 for all words except verbs 
= 1 past tense 
“ 2 — future tense 

This attribute applies to the tense 
inflection of the specific word 
itself j not to modifications of 
tense due to auxillarias or adverbs. 
Present tense verb is classified 



as a participle. 



43-44 12 
45-48 A4 

word. Roots are in English trans- 
literation, For non— Hebrew words, 
omit data. 



S(I) Suffix ^ (stem) for the I— th word, 

W(I) The four-letter root of the I-th 
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ENGLISH The English aquivalent of the 

(1) Hebrew word, 



Variables SN, G, L, R, A, V, S, W, and ENGLISH are obtained from 
the dictionary (see Part II of this report. Appendix A), Variables N, G, 
P, IM, and T, are defined by the Inflection of the given word as found in 
the sentence. 





iiO 
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4.4 Test and Demonstration of Algorithm 



In order to test the computerized algorithin ^d to verify the 
granmiar of modem Hebrew syntax, a total of 26 sentences were analyzed on 
the computer. 

The sentences correspond to those generated by the synthesis 
algorithm (see Part III) , except that not all are Included and some are i 
simplified form. 

Computations were performed on a UNIVAC 1108, No record was 
kept of the computing time required to generate a sentence, however, a 
conservative estimate would be about 2.0 seconds of computer time per 
sentence. Computing time is roughly proportional to the length and com- 
plexity of the sentence. 



4.4.1 Sentences Analyzed by Algorithm 

This section contains a list of the Hebrew sentences analyzed 
"by the computerized algorithm preceded by their English equivalent. Th' 
number accompanying each pair of sentences refers to the corresponding 
tree diagrams generated by the algorithm which are contained in Section 

2.3.2 of Part II of this report. 

(1) Chaim Nuchman Biyalik was a great poet in the land of 
Israel. XYYM NSM? BYALYQ HYH MSWRR GDWL BAR& YSRAL. 

(101) Was Chaim Nuchman Biyalik a great poet in the land of 
Israel? HAM XYYM NXMN BYALYQ HYH MSWRR GDWL BAR& YSRAL? 

(102) Chaim Nuchman Biyalik be a great poet in the land of Israel! 
XYYM NXMN BYALYQ HYH^^ MSWRR GDWL BAR& YSRAL! 

(103) Chaim Nuchman Biyalik will he a great poet In the land of 
Israel! XYYM NjaiN BYALYQ YHYH MSWRR GDWl. BAR& YSRAL. 

(2) He was greater than all the poets. 

HWA HYH GDWL MKL HMSWRRYM. 

(201) Who was greater than all the poets? 

MY HYH GDWL MKL HMSWRRYM? 

(4) He lived in a small village. 

HWA YSB Bra»R Q0N. 

(401) He will live in a small village. 

HWA YYSB BKPR Q@N. 



^^This illustrates the Imperative sentence. 



The HYH is the, imperative 



t 
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(402) He Is living In a small village. 

HWA YWSB B^R Q@N. 

(403) He used to sit on a small chair. 

HWA HYH YWSB OL KCA Q@N. 

(404) He will continually live in a small village. 
HWA YHYH YWSB BKPR Q@N. 

(5) He loved to study law. 

HWA AHB LLMWD TWRH 

(6) But he also loved the fields and the forests. 
ABL HWA AHB GM AT ESDWT WAT HYORYM 

(7) He went to study in a large academy. 

HLK LLMWD BYSYBH GDWLH. 

(701) Did he go to study in a large academy? 

HHLk13 LLMWD BYSYBH GDWLH? 

(702) Did he go to study in a large academy? 

HLK LLMWD BYSYBH GDWLH? 

(703) Did Biyalik go to study in a large academy? 
HAM BYALYQ 1H.K LLMWD BYSYBH GDWLH? 

(8) He wrote the first poems. 

HWA KTB AT HSYRYM HRASWNYM 

(9) He wrote about the sun. 

HWA KTB OL HSMS , 

(12) The students studies these poems, 

HTLMYDYM IMDW AT HSYRYM HALH. 

(121) They knew them by heart. 

YDOW AWTM OL PH. 

(13) Biyalik traveled to the land of Israel. 

BYALYQ NCO LARS YSRM.. 

(23) All the Jews wept over his death. 

KL HYHWDYM BKW OL MWTW. 

(26) Do you want to see the synagogue? 

Hi^ ATH RWSH LRAWT AT BYT HIOJCT? 

(11) Joseph does not have a room. 

AYN LYWCP XDR. 

(Il2) Joseph has a room 
YS LYWCP XDR, 



- ^This illustifates the classical Hebrew option, 
: ^ **This illustrates the modem Hebrew option. 
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4.4.2 The Algorithm Tested by Computer 

The 26 senteiices analyzed by the computer were selected to test 
the algorithm. In analyzing these sentences, 57 of the 179 rules on the 
Intermediate symbols were used. Of the 73 intermediate symbols, 40 were 
tested for a least one class, and 15 were tested for all class variants. 

Of the 20 terminal sjnnbols, 16 were tested for at least one class, and 10 
were tested for all class variants. The purpose of this test was to verify 
the analytic capability of the algorithm, not to further verify the grammar 
rules. Time limitation prevented more extensive tests. However, sufficient 
tests were performed to demonstrate the analytic capability of the algorithm 
and to reveal the areas where Improvement is required. 

Table 4-11 is a listing of the sentence numbers of the test 
sentences that demonstrate the symbols of the gratraiiar and thus, the 
corresponding rules. For example, for symbol No. 6, N , test Sentences 1 
and 4 (plus others) demonstrate the use of class 1 (Rule 9.1), test Sen- 
tences 2 and 6 (plus others) demonstrate class 2 (Rule 9.3), test sentences 
1 and 701 (plus others) demonstrate class 3 (Rule 9.4); the asterisk (*) 
Indicates that the sjrmbol does not have classes 4 through 8. Tree diagrams 
of the test sentences are contained in Section 2,3.2 of Part II of this 
report which show the specified symbol as it relates to the structure of 
the sentence. 

Because the rules of the grammar are unordered (by original 
definition) , the analysis algorithm requires predictive logic to synchronize 
the production of related constituents. This logic omputes the possibility 
of satisfying a grammar rule if its application is postponed one or more 
passes on the string of symbols. This feature causes the algorithm to 
delay execution of high level rules until applicable lower level rules 
have been satisfied. 

The analysis algorithm is presently equipped with prediction 
logic to a depth of two passes by the use of Subprograms PROPHl and PR0PH2. 
With this depth of predictive logic, the algorithm is capable of analyzing 
most simple sentences. Difficulties are experienced with complex aentences 
that contain compound verb modifying phrases, compound predicates, pre- 
dicates with verbs of class 4, 7, and 8, and with sentences containing 
subordinate clauses or relative clauses. The analysis of these sentences 
requires predictive logic that is more powerful. This logic must delay 
the execution of a rule until a deep structure relationship with the 
preceding symbol is predicted for the next pass on the string. Time has 
not permitted the incorporation of this feature into the algorithm, but 
there is nothing to prevent this and other refinements from being added 
in the future . 
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Table 4-11 



SENTENCES ILLUSTRATING GRAMMAR SYMBOLS 



Symbol 

No. 


Symbol 

Name 


Symbol Class 


1 


Z 


1 


2 


3 


4 


5 


6 


7 


8 




* 


* 


k 


k 


* 


k 


* 


2 


Vgcf) 




* 


* 


k 


k 


★ 


k 


* 


3 


Apa 


4,7,8 


1.2 


•k 


k 


k 


* 


k 


k 


4 


Ap 


1.2. 4. 7 


ic 


* 


k 


k 


* 


k 


k 


5 


As 








k 


k 


k 


k 


k 


6 


Na 


1.4+ 


2,6+ 


1 ,701 + 


k 


k 


k 


k 


k 


7 


Sq4» 






k 


k 


k 


k 


k 


k 


8 


Ns 


23 


* 


k 


k 


k 


k 


k 


k 


9 


Rd 




12 




k 


k 


k 


k 


k 


10 


Ro 


121 


* 


k 


k 


k 


k 


k 


k 


11 


Baa 








k 


k 


k 


k 


k 


12 


Bab 




* 


k 


k 


k 


k 


k 


k 


13 


Bac 








k 


k 


k 


k 


k 


14 


Bad 






k 


k 


k 


k 


k 


k 


15 


Bae 








k 


k 


k 


k 


k 


16 


Baf 








k 


k 


k 


k 


k 


17 


Bba 












k 


k 


k 


18 


Bbb 






k 


k 


k 


k 


k 


k 


19 


Ba 






k 


k 


k 


k 


k 


k 


20 


Bbc 






k 


k 


k 


k 


k 


k 


21 


Bp 






k 


k 


k 


k 


k 


k 


22 


Npb 


1,2.5+ 


23 


403 


k 


k 


k 


k 


k 


23 


Npa 


1,4+ 


1 .2,13+ 




k 


k 


k 


k 


k 


24 


Npc 




* 


k 


k 


k 


k 


k 


k 
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Table 4-n (continued) 
SENTENCES ILLUSTRATING GRAMMAR SYMBOLS 



Symbol 

No. 


Symbol 

Name 


Symbol Class 






1 


2 


3 


4 


5 


6 


7 


8 


25 


Nap 




1 ,101+ 




it 


* 


* 


* 


it 


26 


Np 


1.2.5+ 


it 


* 


it 


* 


it 


* 


it 


27 


(Dpa)i5 




it 


it 


it 


it 


it 


it 


it 


28 


(Dpb)^® 


* 


* 


it 


it 


it 


it 


it 


it 


29 


(Dpc)l5 


* 




it 


it 


* 


it 


it 


it 


30 


Dp 


6 










it 


it 


it 


31 


Ea 


402,26+ 


* 


* 


it 


it 


it 


it 


it 


32 


Vb 


1,4.5+ 


* 


it 


it 


it 


* 


it 


it 


”33 


Vbb 


1,2,4+ 


it 


it 


it 


it 


it 


it 


it 


34 


Me 




1 , 2 , 5 + 


* 


* 


it 


it 


* 


it 


35 


Vaa 


1,2.+ 


it 


* 


it 


it 


* 


it 


it 


36 


Va 


1 ,2.7 ,+ 


it 


it 


it 


it 


* 


it 


it 


37 


Be 






it 


it 


it 


* 


it 


it 


38 


Xp 


1,2.4+ 






it 


it 


it 


it 


it 


39 


No 


6,8+ 




it 


* 


it 


it 


it 


it 


40 


Dpd 






* 


it 


it 


it 


it 


it 


41 


Rsp 


2.4.5+ 




it 


* 


it 


it 


it 


it 


42 


Nsp 


A,1 ,23+ 


2.4.5+ 






it 


it 


it 


it 


43 


Nop 


5 


6,8+ 


it 




it 


it 


it 


it 


44 


Nip 


l¥l 


- 


it 


* 


it 


* 


it 


it 


45 


Npx 


201 




403,1 




23 


* 


it 


it 


46 


Vma 






5.6+ 


it 


* 


* 


it 


it 


47 


Vmb 




121 




it 


it 


it 


it 


it 


48 


Vmc 










it 


it 


it 


it 



■‘■^Symbols DpaV and DpQ have beeii removed from the grammar as a result 

of modifications made on this project. 



er|c 0 1 
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Table 4-11 (continued) 
SENTENCES ILLUSTRATING GRAMMAR SYMBOLS 



Symbol 

No. 


Symbol 

Name 


Ss 


<'mbol Class 


1 


2 


3 


4 


5 


6 


7 


8 


49 


Vmd 








* 


* 


* 


* 


* 


50 


Vm 


1,2, 




5.6+ 


121 


4,7+ 


5.7+ 






51 


Vmr 












* 


it 


* 


52 


Vmi 








it 


it 


* 


it 


* 


53 


Vp 


1.2,5+ 


* 


it 


it 


it 


* 


it 


* 


54 


Vrb 




* 


it 


it 


* 


* 


it 


it 


55 


Vri 




* 


it 


it 


* 


* 


it 


it 


56 


Nv 


5,7+ 






it 


it 


it 


it 


it 


57 


Nw 




ie 


ie 


it 


it 


it 


it 


it 


58 


Epb 






it 


it 


it 


it 


it 


* 


59 


Epa 


403 




it 


it 


it 


it 


it 


* 


60 


Ep 


403 


* 


it 


it 


it 


it 


it 


* 


61 


Saa 








111,112 


it 


it 


it 


it 


62 


Sab 


1,2+ 












it 


it 


63 


Sac 


7,701 


* 


it 


* 


it 


it 


it 


it 


64 


Sa 


111 


7 


1,2,4+ 


* 


it 


it 


it 


it 


65 


Sro 






it 


* 


it 


* 


it 


it 


66 


Sri 






it 


it 


it 


it 


it 


it 


67 


Rg 








it 


it 


it 


it 


it 


68 


Km 






it 


it 


it 


it 


it 


it 


69 


Kc 










it 


it 


it 


it 


70 


Kk 




* 


it 


* 


it 


it 


it 


it 


71 


Ki 


701,26+ 


201 






it 


it 


it 


it 


72 


Kd 






* 


it 


it 


it 


it 


it 
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Table 4-11 (continued) 
SENTENCES ILLUSTRATING GRANMAR SYMBOLS 



Symbol 

No. 


SvmbQl 






Symbol 


Cl ass 








Name 


1 


2 


3 


4 


5 


6 


7 


8 


73 


Sd 






* 


* 


* 


* 


it 


it 


74 


S 


1,2,7+ 






** 


* 


it 


it 


it 


75 


S,. 


701 ,201 






* 


* 


it 


it 


it 


76 


- 4 -^ 

Sc 


1,2,4+ 


201,701+ 


101 


* 




it 


it 


it 


77 


A 


1,2,4,+ 


* 


* 


* 


it 


it 


it 


it 


78 


B 














it 


it 


79 


C 


















80 


D 


6 












it 


★ 


81 


E 


26,402+ 




* 


* 


it 


it 


it 


it 


82 


G 






it 


* 


it 


it 


it 


it 


83 


H 


2,6+ 


it 


it 


* 


* 


it 


it 


it 


84 


I 














it 


it 


85 


J 


1 ,2,13+ 


* 


* 


* 


it 


it 


it 


it 


86 


L 


111 








it 


ir 


it 


it 


87 


N 


1,2,4+ 


111 ,112 


1 ,701+ 


it 


it 


it 


it 


it 


88 


0 


6,8,12 


* 


* 


it 


it 


it 


it 


it 


89 


P 


1 ,2 ,5,8,13+ 


* 


* 


it 


it 


it 


it 


it 


90 


Q 


701 + 


26,702 


* 


it 


it 


it 


it 


it 


91 


R 


12 


2,4,3+ 


121 ,234 




201 


it 


it 


it ' 


92 


T 










201 ,701 


1,2,4+ 


102 




93 


U 






112 










* 


94 


V 


1,2,+ 


* 


* 


it 


* 


it 


it 


it 


95 


w 




* 


* 


* 


* 


it 


it 


it 


96 


Y 


5,7+ 


* 


it 


* 


* 


it 


it 


it 
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4.5 Conclusion 



Tests of the algorithm have demonstrated its capability for 
analyzing most simple Hebrew sentences. Present limitations on the depth 
of its predictive logic have prevented the euccessful analysis of more 
complex sentences. However 5 the general requirements for extending its 
capability are known , and there is nothing to prevent tilie incorporation 
of these refinements in future versions. 



Two additional aspects of the algoritlmi need further attention. 
First, there are several computations of the algorithm that are dependent 
upon the "content” of the grammar upon which it operates. If the algoritlm 
were modified to free these computations from such dependence, a modification 
which is feasible, the algorithm could be used to generate sentences in 
other Semitic languages, such as Arabic, whenever grammars of these languages 
become available. 



The second aspiECt of the algorithm needing further attention is 
the format of the input data prepared by the user. The sentence description 
input to this algorithm Is much less complex than that of the synthesis 
algorithm. . However, it still requires a complete granmiatical description 
of each word in the sentence. This requirement could be eliminated by 
the incorporation of an automatic word analysis algorithm. Such an algorithm 
exists for Hebrew but it has not been made a part of this present program. 
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Appendix 



PART IV 

APPENDIX A 
LISTING OF THE 
GRAMMAR OF 
HEBREW SYNTAX FOR 
ANALYSIS OF SENTENCES 






LISTING OF MODERN HEBREW SYNTAX ANALYSIS RULES 7 / 21 / 70 »“UAMES D* PRICE 



symbol (MF/r<.BCLYDNGPRAV IT/S/- /X/Z) 



RULE NO, 



2-(10 qOIOOOOQOROOOO 00000 0 0) + 
NOPdl gQ9O99O0OOGOO0 00000 0 0) + 
Qp(g4 gggogoOOOOOOOO 00000 0 Q) = 
VMlUO 003000000R4000 00000 0 Q) 



{ 55. 1) 



2-Ul 99909000090000 
NOPdl 99909900000000 
NPdl 99109999900000 
DP(94 99909000000000 
VMDdO 0030D000008000 



00000 0 0 ) + 
00000 0 0 ) 
00000 00 )+ 
OOOOO 0 0) = 
OOOOO 0 0) 



( 52. 1) 



2-di 

NOP (91 
DP (94 
KDdl 
VMCdO 



99909000090000 OOOOO 0 0) + 
99909900000000 00000 0 0) + 
gggogOOOOOOOOO OOOOO OQ) + 
99909000000000 OOOOO 0 0) = 
00300000007000 00000 0 0) 



( 51. 1) 



2-dl 99909000090000 
NOPdl 99909900000000 
DP(94 99909000000000 
VMAdO 00300000003000 



00000 0 0 ) + 
00000 0 0 ) + 
00000 0 0 ) = 
OOOOO 0 Q) 



( 49. 1) 



Z-dl 991O9O0O0RO0O0 OOOOO 0 0) + ^ 5*** 

DP(94 99909000000000 OOOOO 00)= 

VMRdO 004000000R5000 00000 0 Q) 



Z-dO QOlOYOOOOROOOO 00000 0 0) = 
XPdO 0020YOOOOROOOO 00000 0 0) 



' n Hi T' 

S i 
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LISTIrJS OF MODERN HEBREW SY, JAX ANALYSIS RULES 7/21/70— JAMES D* PRICE 



SYMBOL (MF/KBCLYDN6PRAVIT/S/-W-/X/Z) 



RULE NO. 



VQOUl 


9910Y0NGPR9999 


00000 


0 0) s 


{ 10. 


1) 


SQoao 


OOIOYONGPROOOO 


00000 


0 05 






APAUO 


OO90YDNGOOO0OO 


00000 


aio) = 


( 7. 


1) 


APUO 


OOlUYDNGOOOOOO 


00000 


210) 






APAUO 


0090YD3GOOOOOO 


00000 


0 0) = 


( 7. 


2) 


APUO 


0010YD2G000000 


00000 


0 0) 






APUl 


9«10Y0NG00U000 


00000 


0 05 = 


{ 4S« 


1) 


NPXUO 


OU10Y9NG900000 


00000 


0 0) 







NAUO 


0091Y999900000 


00000 


0 


0) + 


< 41. 1} 


U-UO 


00700000000000 


00000 


0 


0) = 




XPUO 


OOlOYOOOOlOOOO 


00000 


0 


0) 





NAU2 


9990YDNGPOOOOO 


OOOOU 


0 


0) 


+ 


( 25. 1) 


AP{91 


99909DNGOOOOOO 


00000 


0 


0) 


+ 




RD(90 


OO9O0DNGP00O0O 


00000 


0 


0) 






AS<91 


99900000000000 


00000 


0 


0) 






NPBUO 


OOlOYDNGPOOOOO 


00000 


0 


0) 







NSUO 


OOIOY2NGPOOOOO 


00000 


0 


0) + 


( 25. 2) 


AP(91 


999092NGOOOOOO 


00000 


0 


0) = 




NPBUO 


0O2OY2N6POOO0O 


00000 


0 


0) 





ROUl 


99109299900000 


OOOOO 


0 


0) 


+ 


( 52. 1) 


Z-(91 


99909000090000 


00000 


0 


0) 


+ 




NPUl 


99109999900000 


00000 


0 


0) 


+ 




DP (94 


9990900000000Q 


00000 


0 


0) 


0 




VMDUO 


00200000008000 


00000 


0 


0) 
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listing of modern HEBREW SY;iTAX ANALYSIS RULES 7/21/70— JAMES D. PRICE 



SYMbOL<MF/KUCLYDNGPRAVIT/S/-W-/X/2) 



RULE NO. 



ROC19 


99109299900000 


OOOOO 


0 


0) 


+ 


in 


2- (91 


99909000090000 


OOOOO 


0 


0) 


+ 




UP (94 


99909000000000 


00000 


0 


0) 


+ 




KDdl 


99909000000000 


oocuo 


0 


0) 






VMC ( 10 


00200000000700 


OOoOO 


0 


0) 







ROUl 


99109299900000 


00000 


0 


0) + 


( 55. 1) 


Z-(10 


OOlOOOOOOROOOO 


00000 


0 


0) + 




DP (94 


99909000000000 


00000 


0 


0) = 




VMI (10 


002000000R4000 


00000 


0 


0) 





ROUl 


99109299900000 


00000 


0 


0) + 


( 50. 1) 


NlPCll 


999O900OORO0O0 


OOOOO 


0 


0) + 




DP(94 


99909000000000 


00000 


0 


0) = 




VMBdO 


002000000R4000 


00000 


0 


0) 





ROdO 


00109299900000 


OOOOO 


0 


0) + 


( 49. 1) 


Z-(91 


99909000090000 


OOOOO 


0 


0) + 




DP (94 


99909000000000 


00000 


0 


0) = 




VMAdO 


00200000003000 


OOOOO 


0 


0) 





BAAClO 


009000N6000000 


OOOOO 


0 0) = 


( 20. 1) 


BbAdO 


OOlOOONGOOOOOO 


OvOOOO 


0 0) 





BABdO 


O010O03GOOO0OO 


00000 


0 0) = 


( 20. 2) 


BBAdO 


002OOO3GOO0000 


00000 


0 0) 





BACdO 


0u90003c0ou000 


00000 


0 0) = 


( 20. 3) 


BbAdO 


00300036000000 


00000 


0 0) 
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LISTING OF MODERN HEBREW SYj^TAX ANALYSIS RULES 7/2l/70-«UAMES 0 



symbol (MF/KBCLYDNGPRAVIT/S/-W-/X/Z) RULE NO. 



BAOUO 


0090003G000000 


00000 0 


0) - 


( ao. 4) 


BBA(10 


00400036000000 


00000 0 


0) 





BAOUO 


00900036000000 


00000 


0 


0) + 


( 20. 


c-uo 


OOlOOOOOOOOOOO 


00000 


0 


0) + 




BAAdO 


00900096000000 


99999 


0 


0) = 




BbAUO 


00500036000000 


00000 


0 


0) 





BAEUO 


00900036000000 


00000 0 


0) = 


( t 


il» 1) 


BBBUO 


00100036000000 


00000 0 


0) 







BAEClO 


00900036000000 


00000 


0 


0) 




( 21. 


2} 


C-UO 


OOlOOOOOOOOOOO 


00000 


0 


0) 


+ 






BBAUO 


00900096000000 


00000 


0 


0) 


- 






BBBUO 


OO20OO3G00OO00 


00000 


0 


0) 








BAFUO 


00900036000000 


00000 


0 


.0) 


1 . • 


( 23. 


1) 


BBCUO 


00100036000000 


00000 


0 


0) 









BAF<10 


00900036000000 


00000 


0 


0) + 


( 23. 2) 


C-UO 


OOlOOOOOOOOOOO 


00000 


0 


0) + 




baud 


00900036000000 


00000 


0 


0) = 




BBCUO 


00200036000000 


00000 


0 


0) 





BBA<10 


009000N6000000 


00000 0 0) s 


{ i 


!2. 1) 


BAUO 


dolOOONGOOOOOO 


00000 0 0) 








b .i, i- 



4-A-4 



LISTING OF MODERN HEBREW SYhTAK ANALYSIS RULES 7/21/70— JAMES D. PRICE 
5YMB0L(MF/KBCLYDNGPRAV1T/S/-W-/X/Z) RULE N0» 



BBBdO 


0090003GOOOOOO 


00000 0 


0) s 


( aa* 2) 


BAUD 


002O0O3G000000 


00000 0 


0) 





BA (10 


0090OONG00O000 


00000 


0 0) = 


( 24. 1) 


BPUO 


OOIOOONSOOOOOO 


00000 


0 0) 





BBCdO 


0O9OOO3G0OO000 


00000 


0 0) = 


( 24, 2) 


spdo 


OO2OOO3GOOO00O 


00000 


0 0) 





BPdO’ 


0O9000NGO00000 


OOOOU 


0 


0) 


4 


i 26. 1) 


j-do 


OOIOOONGPOOOOO 


99999 


0- 


0) 


4 




J-<94 


99100099900000 


99999 


0 


0) 


4 




NPBdO 


00900D99900000 


00000 


0 


0) 


4 




D-(94 


99200000000000 


99999 


0 


0 ) 


— 




NPAdO 


O0200DNGP0U000 


00000 


0 


0) 







BPdO 


oosooongOooooo 


00000 


0 


0) + 


( 26. 2) 


NPBdO 


00900DNGP00000 


00000 


0 


0) + 




D-(94 


99200000000000 


99999 


0 


0) = 




NPAdO 


OOIOODNGPOOOOO 


00000 


0 


0) 





BPdO 


00900099000000 


00000 


0 


0) + 


( 30, 1) 


u-do 


00319000000000 


99999 


0 


0) = 




DPAdO 


00200000000000 


00000 


0 


0) 




BPdO 


009000N6000000 


00000 


0 


0) = 


( 40. 1) 


BCdO 


OOIOODNOOOOOOO 


00000 


4 


9) 






o mi 

ERIC 
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LISTING OF modern HEBREW SYnTAX ANALYSIS RULES 7/21/70 — JAMES D. PRICE 



symbol (MF/KBCLYDNGPRAV I T/S/-W-/X/Z) 



RULE NO. 



NPBdO 


0O9OODNGP00000 


OCOOO 


0 


0) + 


( 26. 1) 


D-<94 


99200000000000 


99999 


0 


0) - 




NPA(10 


OGIOODNGPOOOOO 


00000 


0 


0 ) 





NPAdO 


009OODNGP00000 


00000 


0 


0) + 


(29. 1) 


NAP(90 


009002NGPOOOOO 


00000 


0 


0) - 




JsiPdO 


OOiQODNGPOOOOO 


00000 


0 


0 ) 





NPAd2 


99919DNGP00000 


OOOOO 0 


0 ) = 


< 27. i) 


NPCdO 


OOlOODNGPOOOOO 


00000 0 


0) 





NPdO 


0OlOO9K'GP0O0O0 


00000 


0 


0) 




( 65. 1) 


L-dO 


00120000000000 


OOOOO 


0 


0) 


+ 




R-dO 


00300ONGPO0OnO 


00000 


0 


0) 






vPdi 


999000NGP9911J 


00000 


0 


0 ) 






SAB dO 


006010NGP00113 


OOOOO 


0 


0) 







NPdO 


001009NGPOnOOO 


00000 


0 


0) 




( 65. 2) 


y- d 0 


00300000000000 


00000 


0 


0) 






R-do 


0030OONGPOO000 


00000 


0 


0) 


+ 




vPdi 


999000NGP99113 


00000 


0 


0) 






SABdO 


006000NGP00113 


OOOOO 


0 


0) 







NPd2 


99100DNGPOOOOO 


00000 


0 


0> = 


( 45. 


1) 


NSPdO 


OOlOODNGPOOOOO 


OOOOO 


0 


0> 






NPdl 


9910VD99900300 


OOOOO 


2 


9) = 


( 46. 


1) 


NOPCIO 


OOIOYDOOOOOOOO 


OOOOO 


2 


9) 








^ 5 * i:' 
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LISTING OF modern HEBREW SY|jTAX ANALYSIS RULES 7/21/70--wlAM 



symbol (MF/KBCLYDNGPRAVIT/S/-W-/X/Z) 



RULE NO. 



NP{ 12 


9910YDNGP00Q00 


00000 0 


0) = 


( 48. 1) 


Npx do 


0030YDNGPOOOOO 


00000 0 


0) 





DPA (11 


99119000000000 


00000 


0 


0) = 


( 33. 1) 


DPdO 


00300000000000 


00000 


0 


0) 




DPB( 11 


99119000000000 


00000 


0 


0) = 


( 33. 2) 


□ PdO 


00400000000000 


00000 


0 


0) 




DPB(14 


9910YOOOOOOOOO 


00000 


0 


0) = 


( 48. 1) 


NPXdO 


0020Y999900000 


oooou 


0 


0) 





DPCdi 


99119000000000 


OOOOU 


0 0) = 


( 33. 1) 


DPdO 


OOSOOOOOOOOOOO 


00000 


0 0) 





DP(14 


99909000000000 


00000 


0 


0) 




{ 51. 1) 


RO( 19 


99109299900000 


00000 


0 


0) 






2-(91 


99909000090000 


OOOOU 


0 


0) 


+ 




DP (94 


99909000000000 


00000 


0 


0) 






KD( 11 


99909000000000 


00000 


0 


0) 


* 




MC( 10 


00200000000700 


00000 


0 


0) 







DP (14 


99909000000000 


00000 


0 


0) 


+ 


( 51. 2) 


Z-(91 


99909000090000 


00000 


0 


0) 


+ 




N0P(9l 


99909900000000 


00000 


0 


0) 


4 - 




DP (94 


99909000000000 


00000 


0 


0) 


4 - 




KDdl 


99909000000000 


00000 


0 


0> 






vMC do 


00300000007000 


00000 


0 


0) 








S D. PRICE 
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LISTING OF MODERN HEBRElfi SYf.,jTAX ANALYSIS RULES 7/ai/70— JAMES 0* PRICE 



V'MBOL(MF/KBCLYDNePRAVIT/S/-W-/X/Z) 



RULE NO. 



Up( lA 


99909000000000 


00000 


0 


0) 




( 52, 


1) 


R0( 11 


99109299900000 


00000 


0 


0) 








Z ’(91 


99909000090000 


00000 


0 


0) 








NP( H 


99109999900000 


00000 


0 


0) 








DP (94 


99909000^ JOOOO 


00000 


0 


0) 


• 






VMDdO 


00200000008000 


00000 


0 


0) 








DP( 14 


99909000000000 


00000 


0 


0) 




( 52. 


2) 


2- (91 


99909000090000 


00000 


0 


0) 








NOP ( 11 


99909900000000 


00000 


0 


0) 








NP( 11 


99109999900000 


00000 


0 


0) 








DP (94 


99909000000000 


00000 


0 


0) 


z: 






VMDdO 


00300000008000 


00000 


0 


0) 








DP (14 


999090 00 000 000 


00000 


0 


0) 




{ 49. 


1) 


ROdO 


00109299900000 


00000 


0 


0) 








2-(91 


99909000090000 


00000 


0 


0) 








UP (94 


99909000000000 


00000 


0 


0) 








VMAdO 


00200000003000 


00000 


0 


0) 








DP( 14 


99909000000000 


00000 


0 


0) 


+ 


( 49. 


2} 


2-(91 


99909000090000 


00000 


0 


c) 


+ 






NOPdl 


99909900000000 


00000 


0 


0) 


+ 






DP (94 


99909000000000 


00000 


0 


0) 








VMAdO 


00300000003000 


00000 


0 


0) 








DP (14 


99909000000000 


00000 


0 


0) 




( 50. 


1) 


ROdl 


99109299900000 


00000 


0 


0) 


+ 






NlPdl 


999090000R0000 


00000 


0, 


0) 


4 - 






DP (94 


99909000000000 


00000 


0 


0> 


3 






VMS do 


002000000R4000 


00000 


0 


0) 









ERIC 
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LISTING OF modern HEBRErt SY,\|TAX ANALYSIS RULES 7/21/70— JAMES 

SYMBOL (MF/KBCLYDNGPRAV1T/S/-W-/X/Z) RULE NO* 



DP(l4 99909000000000 
NOPdl 99909900000000 
NlPdl 999O9O000R0OO0 
□P(94 99909000000000 

VMBdO 003000000R4000 



00000 0 03 + 
UOOOO 0 0) + 
00000 0 0 ) + 
00000 0 0 ) - 
00000 0 0 ) 



50 . 2 ) 



DP { 14 99909000000000 00000 
p-do OOlOOOOOOlOOOO 00000 
faVdO 00900000099000 00000 
yp(94 99909000000000 00000 
VMdO 00600000006000 00000 



003+ ( 53* 1 3 

0 0 3 + 

0 03 + 

0 03 = 

0 03 



DP(l4 99909000000000 OOOOO 
ROdl 99109299900000 00000 
Z-dO OOlOOOOOOROOOO 00000 
pp(94 99909000000000 OOOOO 
VMIdO O020OOOOOR4OOO 00000 



005+ ( 55* 1 3 

0 0 3 + 

0 0) + 

0 03 = 

0 0 3 



□P(14 99909000000000 
Z-dO OOlOOOOOOROOOO 
NOPdl 99909900000000 
DP(94 99909000000000 
VMIdO 003000000R4000 



OOOOO 0 0) + 
00000 00)+ 
00000 0 0 ) + 
00000 00 )= 
OOOOO 0 0) 



( 55. 2) 



DPd4 999O9OO0OOOOOO 
VAdO OOIOYONGPOIVIT 
VMd2 999000NGP01000 
VPdO OOIOYONGPOIVIT 



00000 00 )+ 
99999 00)+ 
00000 00 )- 
OOOOU 0 0) 



56. 13 



yP(l4 q9909000000000 
VAdO OOlOYONGPRAViT 
VMdl 999O00999RA000 
0g^dO OOlOYONGPRAViT 



00000 00 )+ 
99999 li4) + 
00000 ll4) = 

00000 114) 



56. 2) 



O 

ERIC 

Jj.Q 
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LISTING OF MODERN HEBREW SYNTAX ANALYSIS RULES 7/21/70^ — JAMES D 

syhbol<mf/kbclydngpravit/s/-w-/x/z) rule no. 



DP{ IM- 


99909000000000 


00000 


0 


0) 




( 54. 1) 


Z-(ll 


991O9O0OOROOOO 


00000 


0 


0) 






UP (94 


99909000000000 


00000 


0 


0) 






VMR( 10 


004000000R5000 


00000 


0 


0) 







UP(14 


99909000000000 


00000 


0 


0) + 


( 53. 1) 


XPdl 


999090000R0000 


00000 


0 


0 ) + 




UP <94 


999090000.00000 


00000 


0 


0) = 




VM( 10 


OOSOOuOOORBOOO 


00000 


0 


0) 





DP (14 


99909000000000 


00000 


0 


0) + 


( 53* 2) 


NPX ( 1 1 


999099N©P00O00 


00000 


0 


0) + 




UP (94 


99909000000000 


00000 


0 


0) = 




VMdO 


OOlOOONGPOlOOO 


00000 


0 


0) 





DP(14 


99909000000000 


OOQOO 


0 


0) + 


(51. 1) 


KDdl 


99909000000000 


00000 


0 


0) = 




MCdO 


00300000007000 


00000 


0 


0) 





DPd4 


99909000000000 


00000 


0 0) = 


( 54. 1) 


VMRdO 


OOIOOOOOOQIOOO 


00000 


0 0) 





DPd4 


99909000000000 


00000 


0 0)- 


{ 53. 1) 


VMdO 


00200000002000 


00000 


0 0) 





EA(10 OOIZYDNGPRAVOO 99999 00)+ 
VM(ll 999090999RA'000 00000 0 0) = 
EPAdo’oOlOYDNGPRAVOO 00000 0 0) 



( 62 . 1 ) 




4-A-lO 




I- 



LISTI-;G OF MODERN HEBREW SYrjTAX ANALYSIS RULES 7/21/70 — JAMES D« PRICE 
SYMbUL (MF/KBCLYDNGPRAVIT/S/-W-/X/ii) RULE NO. 



EAtlO OOlOOQNGPRllOO SWWWW 0 Q) 
VBbClO 0Q2000NGPR1113 SWWWW 0 U) 



( 36 . 1 ) 



EA(10 QUIOYINGPRAVOO SWWWw 0 0) 
VBBCIO 0010Y0NGPRAVI3 SWWWW 0 0) 



36. 2) 



VBdO OOIQYONGPRAVIT SWWWW 5l7) 
VBBdO OOIOYONGPRAVIT SWWWW 517) 



36. 3) 



VBBdO 0090Y0NGPRAVIT SWWWWlll?) + 
W-dO OOIOOQOOOraVOO SWWWW 0 0) = 
VCdO 0020YONGPRAVIT SWWWW1117) 



( 37. 1) 



VBBdO 0090Y0NGPRAVIT SWWWWlll7^ 
VCdO 0030YONGPRAVIT SWWWWlll?) 



{ 37. 2) 



VCdO 0090Y0N( ’RAVIT SWWWWlll?) 
VAAdO OOIOYONGPRAVIT SWWWWlll?) 



( 38. 1) 



VCdO 0030Y0NGP01VI212HYH# 0 0) + 

VCdO 009000NGPRAVI3 SWWWW 0 0) = 

VAAdO 0010YONGPRAVI5 SWWWW 0 0) 



(38. 2) 



vCdO 0030Y0NGP01VI112HYH# 0 0) 
VCdO 009000NGPRAVI3 SWWWW 0 0) 
VAAdO 0010Y0NGPRAVI4 SWWWW 0 0) 



38. 3) 






f. 

1 , 
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4-A-ll 



LISTING OF modern HEBREW SYnTAX ANALYSIS RULES 7/21/70 — JAMES D» PRICE 



SYMB0L(MF/KBCLYDNGPRAVlT/5/-W-/X/Z) RULE NO. 



VAAdO OOIQYONGPRAVIT SWWWW 210) 
VA(10 QOIOYONGPRAVIT SWWWW 210) 



(39. 1) 



VAAdO 001QY03GPRAVIT SWWWW 0 0) 
VAdO 0010Y02GPRAVIT SWWWW 0 0) 



C 39. 2) 



V \d0 OOIOYONGPOIVIT 99999 0 0 ) ■♦- 

XPdl 99900000010000 00000 0 0) + 

NSP<12 999U99NGPOOOOO 00000 0 0) + 

DP(94 99909000000000 OOOOO 0 0) = 

SAAdO 0030YONGPOOVIT OOOOO 317) 



( 64, 1) 



V, dO OOlOYONGPRAViT 99999 0 0) 
VMRdl 999090999RA000 OOOOO 0 0) 
VRBdO QOIOYONGPRAVIT OOOOO 0 0) 



( 57, 1) 



VAdO 0010YONGPR4V1T 99999 0 0) 

VMldl 999090000R4000 00000 0 0) s 

VRidO D010Y0NGPR4VIT 00000 0 0) 



< 58, 1) 



VAdO OOlOYONGPRAViT 99999 ll4) 
VMdl 9990OO999RAOOO 00000 Il4) 
VPdO OOlOYONGPRAViT OOOOO 114) 



( 56. 1) 



VAdO OOIOYONGPOIVIT 99999 0. 0) + 
VMd2 9'99000NGP01000 00000 0 0) = 
VPdO OOIOYONGPOIVIT OOOOO 0 0) 



( 56. 2) 




^i. 




4-A-12 



LISTING OF MODERN HEBREW SYNTAX ANALYSIS RULES 7/21/70— JAMES D 



bYMhoL (MF/KUCLYDI'JGPRAV1T/S/-W-/X// ) 



rule no. 



BC ( lU 


00900UN&000000 


00000 


0 


0 ) 


* 


( 


26. 


1) 


NPA ( 10 


0a3a0DNG900000 


00000 


0 


0) 










XPUl 


99900000010000 


OOOOU 


0 


0) 


+ 


( 


64, 


1) 


VA ( 10 


fjOlOYONGPOlVIT 


99999 


0 


0) 










NSP( 12 


999D99NGPOUOOO 


ooooo 


0 


0) 


+ 








uH(94 


99909000000000 


00000 


0 


0) 










SAA( 10 


OOIOYONGPOUVIT 


OOOOO 


317) 










xP( 11 


99900000010000 


OOOOu 


0 


0) 




( 


64, 


2) 


NSP( 12 


999a99NGP00000 


OOOOO 


0 


0) 


+ 








uP(94 


99909000000000 


ooooo 


0 


0) 










SAA (10 


004000NGP00113 


OOOOO 


0 


0) 










XP( 11 


999O9OOOORQ0O0 


ooooo 


0 


0) 


+ 


( 


53, 


1) 


UP (94 


99909000000000 


ooooo 


0 


0) 


— 








VM ( lO 


OO.SOOOOOORbOOO 


ooooo 


0 


0) 










XPdl 


999OYOOQO9UOO0 


ooooo 


0 


0) 


^ ‘ 


( 


72, 


1) 


KC do 


0040YOGOOOOOOO 


ooooo 


0 


0) 










XPdl 


9990Y00009000Q 


ooooo 


0 


0) 


BP, 


( 


48 , 


1 ’ 


NPXdO 


0050Y999900000 


ooooo 


0 


0) 










XPdl 


9990''Q00aROO00 


ooooo 


0 


0) 


_ 


( 


47, 


1) 


NlPdO 


OOlOYOOOOROOOO 


ooooo 


0 


0) 











O 

ERIC 
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4-A-13 



LISTING OF MODERN HEBREW SYNTAX ANALYSIS RULES 7/21/70— JAMES D» PRICE 



symbol (MF/KBCLYDNGPRAVIT/S/-W-/X/Z) 



RULE NO. 



XP(l4 99909000090000 00000 0 0) = C 28. 1) 

NAP(l0 00200999900000 00000 0 0) 



XPUl 9990Y000090000 OOOOO 0 0) s ( 33, 1) 

DPUO 00700000000000 00000 0 0) 



NO<ll 9g90Y200000000 00000 0 0) = ( 46. 1) 

NOPdO 0020Y200000000 OOOOO 0 0) 



RSP(12 999002NGPOOOOO 00000 00)= ( 45. 1) 

NSPdO OO200DNGFO00OO OOOOO 0 0) 



RSPd2 9990Y2NGPOOOOO 00000 0 0) = ( 48. 1) 

NPXdO 0O40YDNGP0000O OOOOO Cf 0) 



MSPda 999099NGPOOOOO OOOOO 0 0) + C 64. 1) 

VAdO oOIOYONGPOIVIT 99999 0 0) + 

XPdl 99900000010000 00000 0 0) + 

0P(94 99909000000000 OOOOO 0 Q) = 

SAAdO 002QY0NGP00VIT OOOOO 3l7) 



NSPd2 999099NGPODO00 00000 0 Q) + < 65. 1) 

VPdl 9990Y0NGP99VIT OOOOO 0 0) = 

SABdO OOlOYONGPOOViT OOOOO 0 0) 



NSPda 999099NGP00000 OOOOO 0 0) + ( 68. 1) 

VRBdl 9990Y0NfiP99999 00000 0 0) = 

SROdO 0020Y0NGP00000 OOOOO 0 0) 
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4-A-14 



LlbTlNG OF MODEkN HEEjnEW SY,iTAX ANALYSIS RULES 7/21/70— JAMES U- PRICE 



SYMHOLEMF/KBCLYyrsIGPRAV IT/S/-W-/X// ) 



NSP(l2 999U99NGPOOOOO 00000 00)+ 
Vi-(I<11 n990Y0N6PR9999 00000 0 0 ) = 
SRIllO 6020 YONGPROOOO OOOOU 0 0 ) 



NSP(12 999099NGPOOOOO 00000 00)+ 
VQOai 9910Y0NGPR9999 OOOOU 0 0) = 
SyOdO 0020Y0NGPR0000 OOOOU 0 0) 



MSP(10 0O9009NGPOOO00 OOOOO 0 0) + 
VPtll 999000NGP01113 OOOOO 0 0) = 
SABdO 002000NGP00113 OOOOO 0 0) 



fJOPdl 999O990Q0O0000 OOOOO 0 0) + 

NPdl 99109999900000 OOOOO 0 0) + 

UP(94 99909 OO 0 OOOOOO OOOOO 00)= 

VMDClO 00300000008000 OOOOO 0 0) 



rJOPtll 99909900000000 OOOOU 0 0) + 

QP(94 99909000000000 OOOOO 00)+ 

KD(H 9990900000u000 OOOOU 0 0 ) = 

VMCdO 00300000007000 OOOOU 0 0) 



NOP(ll 99909900000000 OOOOO 00)+ 
NlPdl 999090O0ORO000 OOOOO 0 0) + 

DP(94 99909 OOOOOOOOO OOOOO 00)= 
VMEidO 003000000R4000 OOOOO 0 0) 



NOPdl 99909900000000 OOOOO 0 0) + 
qP (94 99909000000000 OOOOU 0 Q) = 
VMAdO 00300000003000 OOOOO 0 0) 




4-A-15 



NO. 

69, 1) 



10 . 1 ) 



65, 1) 



52. 1) 



51. 1) 



50. 1 ) 



49. 1) 



UISTIN6 OF MODERN HEBREW SYNTAX ANALYSIS RULES 7/21/70 — vJAMES D. 



SYMBOL (MF/KBCLYDN6PRAVIT/S/-W-/X/Z) 



RULE NO. 



NPXUl 


999099NGPOQOOO 


00000 


0 


0) 




( 53. 


1) 


DP (94 


99909000000000 


00000 


0 


0) 








VMUO 


OOIOOONGPOIOOO 


ooooo 


0 


0) 








VMAdO 


00900000003000 


00000 


0 


0) 




( 53. 


2) 


VM( 10 


00300000003000 


ooooo 


0 


0) 








VMAdO 


00900000003000 


ooooo 


5 


6) 


mm 


( 54. 


1) 


VMRdO 


00200000003000 


ooooo 


0 


0) 








VMB ( 1 0 


009000000R4000 


ooooo 


0 


0) 




( 53. 


1) 


VMdO 


004000000R4000 


ooooo 


0 


0) 








VMBdO 


00900000004000 


ooooo 


5 


6) 




( 54. 


1) 


VMRdO 


00300000004000 


ooooo 


0 


0) 








VMC do 


00900000007000 


ooooo 


0 


0) 




( 53 . 


1) 


VMdO 


00760000007000 


ooooo 


0 


0) 








VMDdO 


00900000008000 


ooooo 


0 


0) 


mm - 


{ 53 . 


2) 


VMdO 


oobooooooobooo 


ooooo 


0 


0) 








VMDdO 


00900000008000 


ooooo 


5 


6) 




< 54. 


1) 


VMRdO 


00500000003000 


ooooo 


0 


0) 









ERIC 
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if ■■ . >. 



PRICE 



4-A-16 



LISTlt^rG OF MODF.kN HEQrEw SY ,TAX ArJALYSlS RULES 7/21/70 — JAMES D» PRICE 



SYhBOL ( MF/KBCLYDNGPR aV I T/S/-W-/X/Z ) 

vP(10 OQ10YONGP99V I T 00000 31?) - 

SACCIU OOIOYONGPOOViT OOOOU 317) 

VPdO OU10YONGPR3VIT OOOOU 0 0) = 

VQOdO OOIOYONGPRSVIT OOOOU 0 03 

vPdO OOIOYONGPRSVIT OOOOU 0 0) = 

VQOtlO 0010Y0NGPR3V1T 00000 0 0) 

s/pdO OOIOYONGPRSVIT 00000 0 0) = 

VQOdO 0al0Y0NGPR4VlT OOOOO 0 0) 

VROdl 9910Y0NGP99999 OOOOO 0 0) = 

SKOdO OOIOYONGPOOOOO OOOOU 0 u) 

VKidl 9910Y0N6PR9999 OOOOO 0 0) =. 

SRldO OOIOYONGPROOOO OOOOO 0 0) 



NVdl 9990X000099000 OOOOO 0 0) = 
NlPdO 002.0YOOOOROOOO OOOOO 0 0) 



NV(10 00900000099000 OOOOO 00)= 
NSPdO 004U0D1 1300000 OOOOO 0 0) 



EPBdO o090YDNGPF^3100 OOOOO 0 0) = 
EPACIO 0OSOYDNGPR310O OOOOO 0 0) 




NO. 

66. I ) 



5 . 1 ) 



5. 2) 



5. 3) 



68 . 1 ) 



69. 1 ) 



47, 1) 



45. 1) 



62 . 1 ) 



LISTING OF MODERN HEBREW SYNTAX ANALYSIS RULES 7/21/70— JAMES D« PRICE 



SYMbOL(MF/KBCLYDNGPRAVlT/S/-W»/X/Z) RULE NO. 



EPAdO 


U010YD3GP99900 


00000 


0 


0) 




( 63. 


1) 


£P( 10 


00l0YD2eP00000 


00000 


0 


0) 








EPAUO 


0090YDNGP99900 


00000 


210) 




{ 63 • 


2) 


EP( 10 


ooioydngpooooo 


00000 


210) 








EPUO 


ooioydngpooooo 


00000 


0 


of 




( 25. 


1) 


NPB ( 1 0 


0030YUNGP0O000 


ooooo 


0 


0) 








SAA( 10 


0O90YONGP00VIT 


00000 


0 


0) 




( 67 * 


1) 


SAdO 


OOlOYONGPOOVIT 


ooooo 


0 


0) 








SABdO 


O09OY0NGPOOVIT 


ooooo 


0 


0) 




( 67. 


2) 


SAdO 


0030Y0NGP00VXT 


ooooo 


0 


0) 








SACdO 


OOlOYONGPOOVIT 


ooooo 


0 


0) 




( 67 . 


3) 


SAdO 


002OY0NGP0OVIT 


ooooo 


0 


0) 








SAdl 


9990Y09990091T 


ooooo 


0 


0) 


+ 


( 76. 


1) 


T-(90 


00300000000000 


ooooo 


0 


0) 








KCdl 


99909000000000 


ooooo 


0 


0) 








SDdO 


ooaoYoooonoOiT 


ooooo 


0 


0) 








SAdl 


g990Y09990091T 


ooooo 


0 


0) 


— 


( 77. 


1) 


s-do 


OOIOYOOOOOOOIT 


ooooo 


0 


0) 










4-A-18 



* 






12S 

‘i 



OF MODERN HEBREW SYrjTAX AfjAUYSIS RULES 7/21/70 



SYMBOL (MF/KBCLYUNGPRAVIT/S/“^*-/X/^) 



RG(ll 99909DNGPOOOOO UOOOU 0 0) ” 
NAPdO 003 o6dNGPOUOOO 00000 0 0) 



KNUO 0090YOOOOOOOOO 00000 0 0) = 
KDUO OUlOYOOOOOOOUO 00000 0 Q) 



KN(10 00900000000000 UOOOO 00)= 
tstspao 003U021130UOOO 00000 0 0) 



KCdl 99909000000000 OOOOU 0 0) + 
T-(90 00300000000000 OOOOO 00)+ 
SAdl 9990Y0999009IT OOOOO 0 0) “ 
SUdO OOlOYOOOOOOOlT OOOOO 0 0) 



KCdl 99909000000000 OOOOO 0 O) + 
T-dO 00300000000000 OOOOO 0 0) + 
KIdO 0U90Y099990000 OOOOO 0 0) = 
Sldo u020YOOOOOUOOO OOOOO 0 0) 



KCdl 9990YOOOOOOOOO OOOOO 0 O) = 
Npxdo OOfeOYDNGPOOOOO OOOOU 0 0) 



KKdl 99109000000001 OOOOO 0 0) + 
T-(90 00300000000000 OOOOO 0 o) + 
SAdl 9990Y0999009I1 OOOOO 0 0) = 
S-dO doSOYOOOOOOOIl OOOOO 0 0) 
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4-A-19 



NO. 

28. 1) 



75. 1) 



45, 1) 



76. 1) 



78. 1) 



48. 1) 



77. 1) 



[STING OF modern HEBREW SYNTAX ANALYSIS RULES /O— UAMts Ui f-KAwt 



[MF/KBCLYDNGPRAVIT/S/-W-/X/2} 



RULE NO. 



ill 99109000000002 OOOOU 00)+ t 77. 2) 

(90 OOSOOOOOOOUOOO 00000 0 0) + 

(li 9990Y09990U9I2 00000 0 0) - 
do 003QY0000n0012 00000 0 0) 



do on90Y099990000 00000 00)+ ^ 78. 1) 

do 0030000u0ou000 00000 0 0) + 

(H 99909000000000 OOOOU 0 0) = 
do 003QYOOOOOOOOO OOOOU 0 0) 



do OO9OY09999U000 00000 0 0) = C 78. 2) 

do OOIDYOOOOOOOOO 00000 0 0) 



do OO9OY0000O00IT OOOOO 0 0) = < 77. 1) 

do OOaOYOOOOOOOIT OOOOU 0 0) 



do 0090Y000000022 00000 00)+ t 79. 1) 

do OU700000000000 00000 00)= 

do OO3OYQOOOOO00O 00000 0 0) 



do 0090YOOOOOU099 00000 0 0) + ^ 79. 2) 

do 00600000 Q 0 U 000 ooooo 00 )= 
do OOIOYOOOOOOOOO ooooo 0 0) 



di 99 . 90 Y 000000000 ooopo 0 0 ) + 
do OOSOOOOOOOOOOO OOOOU 0 0 ) = 
do OO 2 OYOOOOOOO 0 O OOOOO 0 0 ) 



7.9. 3) 
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ERIC 



4-A-20 



LISTING OF MODEhN Htl3N£i/v SYNTAX ANALYSIS RULES 7/21/70— JAMES U* PRiCF 



symbol ( MF /KBClYDNGPRAV I T/S/-W-/X/Z ) RULE 



A-UO OUIIYUNGOouOuO 99999 0 0) + 
XP{11 9990000o09u000 OOOOU 9i0> s 
APAdo on2oY9fsiGQOUUoo 00000 n o) 



A-(10 0011Y2NGOOOOOO 99999 0 03 + 
XP(ll 99900000020000 00000 0 0) s 
APAdo 005OY2NGO000O0 uOQOO 0 0) 



A"dO oOllYDNGOOOOOO 99999 0 03 + 
Q-.(94 90600000000000 99999 0 03 - 
APAdo i^OlOYDNGOOOOOO 00000 0 0) 



U-dO OOIOOOIGOOOOOO OOOOU 0 0 3 + 
b-dO OOAOOOIGOOUOOO 00000 0 03 s 
BACdO 00100036000000 00000 0 03 



B-dO OOIOOOIGOOOOOO 00000 0 0) = { 

UAAdO OOIOOOIGOOOOOO 00000 0 03 



D-dO 00200036000000 UOOOO 0 0) + 
B-dO 00400016000000 00000 0 03 = 
BACdO 00200036000000 OOOOU 0 0) 



a«dO 00200026000000 00000 0 03 S 
BAAdO 00200026000000 OOCOO 0 0) 



B-dO 00300011000000 99999 0 0) + 
B-dO 00400012000000 00000 0 0) = 
BACdO 00300032000000 00000 0 03 





4-A-21 



NO. 



6 . 1 ) 



6. 23 



6. 3) 



16. 13 



14. 13 



16. 13 



14. 1) 



16. 1) 



LISTINS OF MODERN HEBREW SYNTAX ANALYSIS RULES 7/21/70— JAMES D. PRICE 



YMbOL(MF/KBCLYDNGPRAVlT/S/-W-. 


^X/2) 




rule 


NO* 




u-do 


00300012000000 


99999 


0 


0) 


+ 


( 


16. 


2) 


B-( 10 


00400011000000 


00000 


0 


0) 










DAC do 


00300031000000 


00000 


0 


u) 










B-dO 


00300012000000 


Qgggy 


0 


0) 




( 


14. 


1) 


BAAdO 


00300031000000 


00000 


0 


0) 










B-dO 


00300011000000 


99999 


0 


0) 




( 


14 # 


2) 


BAAdO 


00300032000000 


00000 


0 


0) 










B-dO 


00300031000000 


99999 


0 


0) 




c 


17. 


1) 


BAD ( 10 


00200039000000 


00000 


0 


0) 










B-dO 


00400031000000 


OOOOU 


0 


0) 


mm 


( 


17. 


2) 


BAD do 


00100039000000 


OOOOO 


0 


0) 










B*dO 


00400012000000 


00000 


0 


0) 




( 


15 , 


1) 


BAB do 


00100031000000 


OOOOO 


0 


0) 










B-dO 


00400011000000 


OOOOU 


0 


u) 




( 


15, 


Z ) 


BABdO 


00100032000000 


OOOOO 


0 


0) 










B-dO 


OQ500012000000 


00000 


0 


0) 





( 


18. 


1) 


BAEdO 


00100039000000 


OOOOO 


0 


0) 
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4-A-22 



LibTiNS OF MODERN HEBREW SYNTAX ANALYSIS RULES 7/21/70— UAMES D. PRICE 



SYMBOL (MF/KBCLYnNGPRAVlT/S/-W-/X//) 



B-(10 005tJOU220oOO0O OOOUO 0 0) = 
BAEUO OU200039000000 OOOOO 0 0) 



B-(10 OObOOOllOOOOOO 00000 00)" 
BAF(10 00100039000000 OOOOO 0 0) 



b-(lO 00600021000000 OOOOO 0 0) s 
BAFUO 00200039000000 OOOOU 0 0) 



c-(l0 OU 3 QOOOQOOOOOO OOOOO 00)+ 
SAUl 99907099900999 OOOOO 0 0) = 
KNdO OOlOYOOOOOUOOO OOOOU 0 ‘0) 



C-(l0 0040000QOOUOOO 99999 0 0) + 
SAdl 9990Y099900999 OOOOO 0 0) = 
KC(10 OOlQYOOOOOOOOO OOOOO 0 0) 



C^dO 00500000000000 99999 0 Q) + 
SAdl 9990Y099900999 OOOOO 817) = 
KCdO 002DY00000OOQ0 00000 0 0) 



C-dO 00600000000000 99999 0 0)+ ( 

SAdl 9990Y099900999 00000 0 0) = 

KCdO 0030YOOOOOOOOO OOOOU 0 0) 



C-dO OOSOOOOOOOOOOO 99999 0 0) + 
S-dO 0090Y000000099 00000 0 0) + 
T-dO OO 6 OOQOOOOOOOO OOOOO 0 0) = 
SCdC OOlOYOOOOOOOOO OOOOO 0 0) 





4-A-23 



NO» 

18i 2) 



19. 1) 



19. 2) 



71s- 1) 



72 1 1) 



72 . 2 ) 



72. 3) 



79. 1) 



LISTING OF modern HEBREW SYNTAX ANALYSIS RULES 7/E1/70— UAMES D. PRICE 



SYMBOL {MF/KBCLYDNGPRAVIT/S/-W-/X/Z) RULE NO, 



C-(10 OOtJOUOOOOOOOOO 99999 0 0) + 
SKll 9990YOOOOOOOOO OOOOU 0 0) + 
T-(10 00500000000000 OOOOU 00)- 
SCdO 0020YOOOOOOOUO 00000 0 0) 



< 79. 2) 



C-Uo 0060000000 UOOO 99999 0 0)+ C 79. 3) 

S-CIO 0090Y000000022 00000 0 0) + 

T-UO 00700000000.000 00000 0 0) = 

SCdO 0030Y000OO0O0O 00000 0 0) 



D-dl 99119000000000 99999 0 0) - ( 33. 1) 

pFMlO OalOOOOOOooOOO 00000 0 0) 



D-dl 9911YOOOOOOOOO 99999 0 0)= ( 43. 1) 

DPDdO OOIOYOOOOOOOOO OOOOO 0 0) 



0-dl 99219000000000 99999 0 0)= ( 33. 1) 

DP<10 00200000000000 OOoOO 0 0) 



D-di 9921Y000000000 99999 0 0) = C 43e 1) 

OPDdO OO 2 OYOOOOOOOOO OOOOO 0 0) 



U-dO 00319000000000 99999 0 0) + 
BP^90 009.00099000000 00000 0 0) = 
DPA<10 OOIOOOOOOOOOOO OOOOO 0 Q) 



30. 1) 



)j“d0 00419000000000 99999 0 0)+ ( 3l« 1) 

D-(90 OO 6 OOOOOOOOOOO 99999 00)- 
QPBdO OOIOOOOOOOOOOO 00000 0 0) 





4-A-24 



USTliJG OF modern HEBREW SYriTAX ANALYSIS RULES 7/31/70— JAMES D 



SYMBOL ( MF/KBCLYDNGPRAVIT/S/-W-/X/ / ) 



RULE NO. 



U-UO 00519000000000 99999 0 0) + 
u-(90 006000000000UO 99999 00)= 
DPCUO OOlOOOOOOOUOUO OOQUO 0 u) 



ij-(lO 00619000000000 99999 0 0) + 
U-(90 00600000000000 99999 00)= 
ijPilO OObOOQOoOOOOOO QOOOO 0 0) 



D-(l0 0071YOOOOOOOOO OOOOU 00)+ 
VC (10 0Q9000NGPRAVI1 SWWWW 00)= 
VAAdO 0010YONGPRAVI6 SWWWW 0 0) 



D-(10 OOSIYOOOOOOOOO OOOOO 0 0) + 
VCdO 009000NGPRAVI2 SWWWW 0 0) = 
VAAdO QiOlOYONGPRAVn SWWWW 0 0) 



E-dO OOIIYONGPRAVuO SWWWW 2 9) = 
EAdO 0010Y9N6PRAV00 SWWWW 2 9) 



G-dl 9912Y0NGP03100 99999 0 0) + 
NPAdl 99909099900000 OOOOO 0 0) = 
tPBdO 0010YDNGPR3100 OOOOO 0 0) 



G-(10 0012YONGP03100 99999 0 0) + 
R-(10 00300099900000 OOOOO 0 0) = 
EPBdO (D020Y2NGPR3100 OOOOO 0 0) 



LISTING OF MODERN HEBREW SYNTAX ANALYSIS RULES 7/21/70— JAMES D 



symbol(mf/kbclydngpravit/5/-w*/x/2) rule no. 



H-(10 


OOllYOOOOOUOOO 


UOOOO 


0 


0) + 


{ 9. 1) 


N-(10 


OOIOOONOPOOODO 


99999 


0 


0) = 




NAUO 


n020Y2NeP00000 


OOOUO 


0 


0) 





H-(10 


OOliYQOOOOOOOO 


oooou 


0 


0) + 


{ 12« 1) 


R-CIO 


001000NG300000 


OOOQO 


0 


0) = 




KPUO 


0Q20Y2NG300000 


00000 


0 


0) 





H-<10 


OOllYOOOOOOOOO 


00000 


0 


0) + 


( 12. 2) 


R-(10 


002000NG300000 


00000 


0 


0) - 




RD(10 


0030Y2NG3000QO 


00000 


0 


0) 





H-(l0 


OOllYOOOOOOOOO 


00000 


0 


0) + 


( 34. 1) 


E-UO 


OOlOOONGPRAVOO 


swwww 


0 


0) = 




tAUO 


0010Y2NGPRAV00 


swwww 


0 


0) 





H-(10 


OOlOOOOOOoOOOO 


00000 


0 


0) + 


( 40. 1) 


BPUO 


OO9000NG000000 


00000 


0 


6) - 




6C < 1 0 


002002NG000C00 


00000 


0 


0) 





H“(10 


00100000000000 


00000 


0 


0) + 


( 80, 1) 


A-( 10 


OOIOOONGOOOOOO 


swwww 


0 


0? = 




A- (10 


001002NGOOOOOO 


swwww 


0 


0) 





I-(10 


00200036000000 


00000 


0 


.0) + 


( 16, 1 


B“(10 


00400016000000 


00000 


0 


0) s 




AC (10 


00200036000000 


00000 


0 


0> 
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LlSTIfiG OF modern HEBREW SY,jTAX ANALYSIS RULES 7/ai/70— JAMES D 



SYMBOL (MF/KBCLYDNGPRAVIT/S/-W-/X/2) 



rule no. 



I-(10 Q0200032000000 00000 0 U) + 
B-UO 0U5O003200U000 00000 0 0) = 
ijAEdO 00200U39000000 OOOOO 0 0) 



I-(10 00200031000000 00000 00)+ 

b-(io 00600031000000 00000 n 0) = 

jjAFdO 00200039000000 00000 0 0) 



I-dO 00300011000000 99999 0 0) + 
B-dO 00500032000000 OOOOO 0 0) = 
BAEdO 00300039000000 OOOOO 0 0) 



I-dO 00300031000000 99999 0 0) + 
B-dO 00600031000000 00000 0 0) = 
BAFdO 00300039000000 00000 0 0) 



j-do OOlOOONGPOOOOO 99999 0 0) + 

j.(94 99100099900000 99999 0 0) +• 

I'JPBdO 00900D99900000 OOOOO 0 0) + 

y-(94 99200000000000 99999 00)= 

NPAdO 00200DNGPOOOOO OOOOO 0 0) 



j-dO OOllYONGPOUOOO 99999 0 0) + 
R-dO 00300099900000 OOOOO 0 0) = 
NSdO OO1OY2N6PO0OO0 OOOOO 0 O) 



L-dO OOI2OOOOOOOOOO 00000 0 0) + 

xpdi 99900000010000 OOOOO 0 0) + 

NSP(12 999099NGP00000 00000 00)+ 
UP(94 99909000000000 OOOOO 00)= 
SAAdO 004010NGP00113 OOOOO 0 0) 





4-A-27 
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. PRICE 



listing of modern Hebrew syntax analysis rules 7/21/70— uamEs d« price 



symbol (MF/KBCLYDNGPRAVIT/S/-W-/X/Z) 



L-UO O 0 A 2 O 0 OOO 0 OOOO 00000 0 0 ) • 

R-UO 0030OONSP0O000 OOOOO 0 0) + 
VPUl 9?'9000NGP99113 OOOOO 0 0) - 
SABUO 004010NGP00U3 OOOOO 0 0) 



L-UO 00120000000000 OOOOO 0 0) + 
NP(10 001O09NGP0OO00 OOOOU 0 0) + 
VPdl 999000NGP99113 00000 0 0) = 
SABdO 005010NGP00113 00000 0 0) 



L-dO OOILOOOOOQOOOO OOOOO 0 Q) + 
F“{lF OOCLODNGPRAVIT SWWWW 0 0) — 
F-dF OOCLIDNGPRAVIT SWWWW 0 0 ) 



N-dO OOllYONGPOOOOO 99999 0 0) + 
B-dO OOlOOONGOoOOOO 00000 0 0 ) = 
NAdO OOlOYlNGPOOOOO 00000 0 0) 



N-dO OOllYONGPOOOQO 99999 2 9 ) = 
NAdO O01OY9NGPO0OOO OOOOO 2 9 ) 



N-(14 9991Y0NGP00000 99999 1 6 ) - 
NAdO 0030Y2NGP00000 OOOOO 0 0) 



O-dO OOllYOOOOOOOOO OOOOO 0 0) + 
R-(10 003OOONGP000O0 00000 0 0 ) = 
ROdO 001OY2NGPO00O0 OOOOO 0 0) 




4-A-28 



RULE NO. 

C 65. 1 ) 

( 65. 2) 

( 2 . 1 ) 

C 9. 1 ) 

( 9. 2) 

( 9. 3) 

( 13. 1) 

138 



listing of modern Hebrew sy jax analysis rules t/ei/to-JAmes u. price 



SYM(.OL(Nr/KBCLYONGPRAVlT/S/-W-/X/Z) 



0 -UO OnllYQOQOOOOOO 00000 0 0) + 
fjPUO 00100299900000 00000 0 0) = 
NU(10 OOlOYEOuOOUOOO 00000 0 u) 



0-(10 OOllYOOoOOOOOO 00000 00)+ 
HGUO 00900299900000 OOOOO 0 O) = 
140(10 002UY200000000 OOOOO 0 0) 



P-(10 OOIOOOOOOROOOO OOOOO 00)+ 
R-(10 00500000000000 99999 00)+ 
SRldO 0090YONGPRUOOO OOOOO 0 0) = 
KldO 0040YONSPROOOO OOOOO 0 0) 



P-dO OOlODOOOOlUOOO OOOOO 0 0) + 
iMVdO 00900000099000 OOOOO 0 0) + 
QF’(94 99909000000000 OOOOO 0 0)- 
VM(iO o060000000b000 OOOOO 0 0) 



P-dO OOilYOOOOROOOO OOOOO 0 0) + 
R-dO 00300099900000 OOOOO 0 U) = 
2-UO OOlOYOOOOROOOO OOOOO 0 0) 



P-dO OOilYOOOOROOOO OOOOO 0 0) + 

99100999900000 OOOOO 0 0) = 

XPdO (jOlOYOOOOROOOO OOOOO 0 0) 



P-dO OOilYOOOOROOOO OOOOO 0 0) + 
RGdl 99900999900000 OOOOO 0 0) = 
XPdO 0030YOOOOROOOO OOOOO 0 0) 








i- I 

■■ 4-A-29 
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NO. 

42 . 1 ) 
42. 2) 
74. 1) 

53. 1) 

4. 1) 
41. 1) 
( 41. 2) 



LISTING OF MODERN HEBRfXW SYnTAX ANALYSIS RULES 7/2i/70— UAMES Dt PRICE 



symbol (MF/KBCLYDNGPRAVIT/5/-W-/X/Z) 



RULE NO, 



u-(lO 00900000000000 00000 0 0) 
SAUl 9g90Y0NGP00999 00000 0 0) 
Kiao OOIOYONGPOOOOO QOOOO 0 0) 



R-(l2 991000NGP00000 00000 0 0) 
RSPUO OO2O02 i;GPOOOO0 00000 0 0) 



R-(10 0011YONG300000 00000 0 0) 
HDdO UOIOYDNG900000 00000 0 0) 



R-(10 002000NGP00000 00000 0 0) 
NPC(93 991OO2N6POO0OO 00000 0 0) 
RSPUO OOlOOaNGPOOOOO 00000 0 0) 



R-(iO 002000NG300000 00000 0 0) 
VBBdO 003000NG3RU13 SWWMW 0 0) 



H-dO 00300099900000 00000 0 0) 

DP(94 99909000000000 00000 0 0) 

z-do OOlOOOOOOROOOO ooboo 0 0 ) 

DP(94 99909000000000 00000 0 0) 

VMidO 001000000R4000 00000 0 0) 



R-dO 00300099900000 00000 0 0) 
DP(94 99909000000000 00000 0 0) 
Z-(91 99909000090000 OOObO 0 0) 
NPdl 99109999900000 00000 0 0) 
DP<94 99909000000000 00000 0 0) 
VMOdO OOlOOOOOOOSOOO 00000 0 0) 



4-A-30 

o 

ERIC 



+ ( 74 , 1 ) 



{ 44, 1) 



( 12 . 1 ) 



+ ( 44, 1) 



( 36, 1) 



+ ( 55, 1) 

+ ' 



+ ( 52, 1) 

+ 

+ 

+ 




LISTliiG OF MODERN HEBREW SY jTAX ANALYSIS RULES 7/21/70— UAMES D 



SYMBuL(MF/KBCLYUNGPRAViT/S/-W-/X/2) 



R-(lU OOJ00099900000 OOOOU 0 0) + 
ggg0900009u000 00000 00)+ 
^p {94 gggogoOoOouOOO 00000 0 0) + 
KD(ll 99909000000000 00000 00)= 
VMCdO 00100000007000 00000 0 0) 



K-(10 00300099900000 oOOOO 00)+ 
yp(94 99909000000000 OOQOO 00)+ 
NiPUl 99909O0OOROOO0 OOOOO 0 0) + 
DP(94 99909000000000 QOOOO 00)= 
VMBdO 001000000R4000 OOOOO 0 0) 



R-dO 00300099900000 OOOOO 0 Q) + 
UP(94 9990900oOOU000 OOOOO 00)+ 
Z"(91 99909000090000 OOOOO 00)+ 
DP(94 99909000000000 OOOOO 00)- 
VMAdO 00100000003000 UOOOO 0 0) 



K-<10 0041YOOOOOOOQO OOOOO 00)+ 
VPdl 999090NGP00999 OOOOO 0 0)=' 
RGdO OOlOYDNSPOOOOO OOOOO 0 0) 



R-dO Q041YOOOOOOOOO OOOOO n 0) + 
SROdO 00909099900000 OOOOO 0 0) - 
RGdO 00207999900000 OOOOO 0 0) 



R-(10 0041YOOOOOOOOO OOOOO 0 0) + 
SRldO 00909099900000 OOOOO 0 0) = 
RGdO 0030Y999900000 oOOOO 0 Q) 





4-A-31 
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NO. 

51. 1) 

50. 1) 

49# 1) 

70. 1) 
70. 2) 
70. 3) 



LISTINS OF MODERN HeSrEW SYsmTAX ANALYSIS RULES 7/31/70— JAMEs 0® PRICE 



SYMBOL (MF/l<BCLYDNePRAVlT/S/-W- 



K-dO 00400000000000 00000 
SAdl 9990Y099900999 00000 
KNdO OOaOYOOOOoOOOO 00000 



H-dO 00500000000000 99999 
VPdl 9990Y0NGP09999 QOOOO 
KIdO 0020YONGPOOOOO OOOOU 



R-dO 00500000000000 99999 
SGOdO 0O9OY0NGPR0000 00000 
KldO 0030Y0NGPR0000 00000 



T-dO 00300000000000 00000 
NPC(13 99il9DNeP00000 00000 
T-dO 00300000000000 00000 
NAPdO OOlDODNSPOOOOO 00000 



T-dO 00400000000000 00000 
T-dO OOlOOOOOOOOOOO 00000 
scdl 9990YOOOOOOOOO 00000 

T-do ooaooooooooooo ooooo 
KD(10 0020 YOOOOOOOOO ooooo 



U-dO OOlOOOOOOOOOOO OOOOO 
R-dO 00300099900000 OOOOO 
ASdO OOlOOOOOOOOOOO ooooo 



U-dO OOlOOOOOOOOOOO ooooo 
NPtlO 00100999900000 OOOOO 
ASdO 00200000000000 ooooo 



ERIC 



RULE NO* 



+ ( 71. U 



+ { 74. 1) 



+ ( 74. 2) 



+ ( . 28 * 1 ) 



+ (75. 1) 

+ 

+ 



+ : < ft. 1) 



+ ( 8 . 2 } 




/X/2) 

0 0 ) 

0 0 ) 

0 0 ) 

0 0 ) 

0 0 ) 

0 0 ) 

0 0 ) 

0 0 ) 

0 0 ) 

0 0 ) 

0 0 ) 

0 0 ) 

0 0 ) 

0 0 ) 

0 0 ) 

0 0 ) 

0 0 ) 

0 0 ) 

0 0 ) 

0 0 ) 

0 0 ) 

0 0 ) 

0 0 ) 

0 0 ) 

4-A-, 



LISTING OF MODERN HEBREW SY.JAX ANALYSIS RULES 7/21/70— JAMES D 



symbol(mf/kbclydngpravit/s/-w-/x//) rule no* 



U-{lO 00300000000000 00000 0 0) + < 6^* 

XP{il 99900000010000 00000 0 0) + 

^iSP(12 9g9099NGP0U000 OOOOO 0 0) + 

DP(94 99909000000000 00000 00)= 

SAAUO 004000NGP00113 00000 0 0) 



U-(lU 00300000000000 OOOOO 00)+ { 65e 1) 

rjSPdO 009U09NGP00000 00000 0 0) + 

VPUl 999000NGP01113 00000 0 0) = 

SABUO 002000NGP00113 00000 0 0) 



U-(10 OU300000000000 OOOOO 00)+ ( 65* 2) 

R-UO O030OON6P0O00O 00000 0 0) + 

VPCll 99900ONGP99li3 OOOOO 00)= 

SABUO 003000NePOOll3 ODOOO 0 0) 



U-UO 00400000000000 OOOOO 0 0)+ { ■J'S. 1) 

SAUl 99900099900911 OOOOO 0 0) = 

KKUO OOlOOOOOOOUQOl OOOOO 0 0) 



U-UO 00500000000000 OOOOO 0 0) + < 73* 2) 

SAUl 99900099900911 00000 0 0) = 

KKUO OOlOlOOOOOOOOl 00000 0 0) 



U-UO OOGOOOOOOOOOOO OOOOO 0 0) + i 73* 3) 

SAUl 9990Y099900912 00000 0 0) = 

KKUO 0 OIOYOOOO 00 OO 2 OOOOO 0 0) 



V-UO 0014YONG3RAV12 SWWWW 0 0)+ T 35, 1) 

U-UO OO 2 OOOOOO 0 OOOO OOOOO 0 0) = 

VBUO O010YON6PRAV32 SWWWW 0 0) 



listing of modern HEBREW SY;JAX ANALYSIS RULES 7/21/70— UAMES D* PRICE 
symbol (MF/KBCLYDNGPRAVIT/S/-W-/X/Z) RULE NO* 



V-UO 001000NGPRAV22 SWWWW 0 0) + 

u-(io ooaooooooooooo ooooo o o) = 

VDCIO 001000NGPRAV32 SWWWW 0 0) 



2 ) 



V-(10 001410NGPRAV22 SWWWW 0 0) = ( 35* 3) 

V0<10 001010NGPRAV32 SWWWW 0 0) 



V-(10 0011Y0NG2RAV22 SWWWW 00)=, 
VB(10 0010Y0NG2RAV22 SWWWW 0 0) 



( 35. 4) 



V-UO OOliYONGPRAVlT SWWWW 0 0)= i 35. 5) 

VBUO OOiOYONGPRAVlT SWWWW 0 0) 



W-UO OOlOOODOORAVOO SWWWW 0 0)+ C 37 . 1) 

VBBUO 0090Y0NGPRAVIT SWWWWUl?) = 

VC (10 OOiOYONGPRAVlT SWWWWUl?) 



W-UO OOllYOOOORAVOO SWWWW 0 Q) = ( 35. 1) 

VBUO 0010Y0992RAV2a SWWWW 0 0) 



I 

W-Ui 9913YOOOORAOOO 99999 0 0) + < 60. 1) 

VMUC 009000000RAOOO 00000 0 0) = 

NWUO OOlOYOOOORAOOO 00000 0 0) 



Y-UO 0013YOOOORAOOO 99999 0 0)+ ( 59. 1) 

VMUl 999Q90999RA000 00000 0 0) = 

NVUO OOlOYOOOORAOOO 00000 0 0) 







4-A-34 



LISTING OF MODERN HEBREW SYjTAX ANALYSIS RULES 7/21/70--JAMES D« PRICE 



SYM|jUL(MF/r',BCLYL)NePRAVlT/S/-W-/X/2) 



RULE NO. 



Y-(10 0013Y000QRA000 99999 
R-(10 0U30OO9990OQ0O OOOOU 
VMdl 999090999KAUQ0 OOOOU 
NVUO 0020YOOOORAOOO OOOOU 



Y-(10 OOIoYOOOORAOOO 99999 
IjSPdl 99909999900000 00000 
vMdl 9990gU999RA000 OOOOU 
hVdO 0030Y000ORA0OO OOOOO 



F-dl-lUCLYDNGPRAVIT 5WWWW 
T-dO 003OOO0U0O0OO0 UOuOQ 
F-dl CiOCUYDNGPRAVIT 5WWWW 
iF-dl K3CLYDNGPRAVXT SWWWW 



00)+ ^ 59. 2) 

0 0) + 

0 0) = 

0 0 ) 



0 0) + ( 59. 3) 

0 0 ) + 

0 0 ) = 

0 0 ) 



00)+ (3.1) 

0 0) + 

0 0 ) = 

0 0 ) 



F-dl“10CLYDNGPRAVn SWWWW 0 U) + 
C-dO OOlOOOOOOOOOOO 00000 0 U) + 
F-dl OOCLYDNGPRAVIT SWWWW 0 0) = 
F“dl KICLYDNGPRAVIT SWWWW 0 0) 



3. 2) 



F-dl-lOCLYDNGPRAVIT SWWWW 0 0) + 
C-dO 0020000000UOOO 00000 0 0) + 
F-<11 OOCLYDNGPRAVIT SWWWW 0 0) = 
F-dl K2CUYDNGPRAVIT SWWWW 0 0) 



F-d2-10CLYD999RAVIT SWWWW 0 0) + 
T-dO 00300000000000 OOoOO 0 0) + 
F-d2 0BCLYD999RAVIT SWWWW 0 0) = 
F-d2 KBCLYDNGPRaVIT SWWWW 0 0) 



o 

ERIC 




4'*A-3S 



LISTING OF MODERN HEBREW SY TAX ANALYSIS RULES 7/21/70— JAMES D« PRICE 



symbol ( MF/KBCLYDNGPRAV 1T/S/-W-/X/2 ) 



RULE NO. 



F-a2-10CLYD999RAVIT 
C-Uo OOlOOOOoOouOOO 
F-(12 00CLYD999RAVIT 
F-U2 K1CLYDN6PRAVIT 



SWWWW 0 0) 
OOOOU 0 0) 
SWWWW C 0) 
SWWWW 0 0) 



+ 

+ 



3. 5) 



F-U2-10CLYD999RAVIT SWWWW 0 0) + 
C-UO 00200000000000 OOOOU 0 0) + 
F-U2 00CLYD999RAVIT SWWWW 0 0) = 
F-U2 K2CLYDNGPRAVIT SWWWW 0 0) 



3. 6) 



F-U3 OOCLYDMGPRAVIT SWWWW 0 0) + 
T-UO 00300000000000 00000 0 0) + 
F-U3 OOCLYDMGPRAv'IT SWWWW 0 0) = 
F-U3 aOCLYDNGPRAVIT SWWWW 0 0) 



3. 7) 



F-<13-10CLYONGPRAVIT SWWWW 00)+ ( 3. 8) 

T-UO 00300000000000 00000 C 0) + 

F-U3 qOCLYDNGPRAVIT SWWWW 0 0) = 

F-U3 KOCLYDNGPRAVIT SWWWW 6 4) 



F-U4 OOCLYDNGPRAVIT SWWWW 0 0) + 
F-U4 QOCLYDNGPRAVIT SWWWW 0 0) = 
F-U4 aOCLYDNGPRAVn SWWW 1 0 0) 



3. 9) 



F- 14-iOCLYDNGPRAVIT SWWWW n 0) + 
F-U4 OOCUYDNGPRAVIT SWWWW i Q) = 
F-U4 KOQLYDNGPRAVIT SWWWW 6 4) 



3.10) 



o 

ERIC 



4-A-36 







Appendix 



PART IV 
APPENDIX B 

SOURCE LANGUAGE LISTING 
OF , 

COMPUTER PROGRAM ANALYZ 
AND ' 

associated SUBPROGRAMS 



o 147 

ERIC 



APPENDIX B 



This appendix contains the source language listing of the following 
computer progrons and associated subprogransi 



(1) 


Main Pro|ram 


ANAIYZ 


(2) 


Subprogram 


ALPHA 


(3) 


Subprogram 


DIAGOTI 


(4) 


Subprogron 


LIMIT 


(5) 


Subprogram 


MACHER 


(6) 


Subprogram 


OUTPUT 


(7) 


Subprogram 


PARSE 


(8) 


Subprogram 


PROPHl 


(9) 


Subprogram 


PR0PH2 


(10) 


Subprogram 


RERITE 


(11) 


Subprogram 


RULENO 


(12) 


Subprogram 


SYMACH 


(13) 


Subprog ran 
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c 
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c 

c 

c 

c 

c 

c 



^inm*'^^^****m*i^m***y^^**** ***************************** **************’*^ 

^ PROGRAM ANALYZ * 

♦ THIS program performs SYNTACTIC ANALYSIS » 

^ OF HEBREW SENTENCES „ , , * 

♦ WRITTEN BY JAMES PRICE JULY# 1970 * 

♦ ♦♦♦♦♦^♦♦♦♦♦♦♦^♦♦♦♦♦****#**********'»'*****^*************=^*’^****^******^ 



RESTRTC5» 15) » ITABLE<400pa9) # 
JMAX» IRULE» IMAX» IRULEI^ 



COMMON RULEC900»aa) » IPS! C 100 »8»2) » 

1 SYM1N(29)» SYMB0L(29)» 1 * 1MAXI»J» 

2 iSTARTr ITRACEf MATCH ^ 

COMMON/TREE/ 1TREE(50)» NOdE(7»400)» N0DE1» N0DE2 u » « j » 

COMMON/PARS/ SYML(100»6) » INDEX? 100 » 8) »AMSGC200»6) » ENGUSH ( 20 p 4 ) # 

1 ATTVAL?17p 8) f ISYMB(IOO) 



COMMON/AbC/ TRANSL(SO) 

COMMON/SYMB/ SYm(IOO) 

integer RULE» RESTRTpSYMlNf symbol 

logical match 

dimension REEDER (36) pR00T(4) p HEBREW(12) 

READ(5p107) MODEp 1TAPE» ITRACE» lOUTPTf I0UTRE»LIMAX 
107 F0RMAT(12I5) 

REWIND I TAPE 
IF(MODE.EQ.O) GO TO 10 

READ(ITAPE) TRANSL»RULE» IPS! pRESTRT pSYMpSYML» ISYMBp INDEXp 
1 AMSG»ATTVAL 
REWIND ITArPE 
GO TO 4 



read In transliteration 



10 READ(5p100) NL» (TRANSL (L) pL= 1,»NL) 
100 FORMATi I6 p50A1) 






READ IN grammar RULES 



1=0 

ISYMl^jO=0 

iclass=o 

IRULE=0 
1 1 = 1+1 

READ(5p101) (REEDERCD »L=1p36) 

101 F0RMAT(3Alp2(aXpAl) f lXp2Alpl3(aXpAl) »lXpaAlP5(2XrAl) p9A1) 

RULE(Ip1)=0 
do 11 L=1p3 

call AlPHA(REEDERCL>»N) 

11 RULEiIpl)=RULE(Ipl)+ N+10+*{3-L) 

IF(RULE(1p1) •EQ*999) GO TO 3 

DO 12 L=4p5 
L1=L-2 

call ALPHA (REEDER (D p N) 

12 RULE(I»L1)=N > 
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CALL AuPHA(RE£DER(6) »II) 

CALL ALPHA (REEDER (7) rN) 

RULE(I»4)sN 

1F<I1.EQ«39) RULE(I»4)=-RULECI»4) 

DO 121 L-8»20 
Ll=L-3 

CALL AlPHA(REEDER(L) »N) 

121 RULE(I»L1)sN 

CALL ALPHA(REEDER(21) »N) 

CALL ALPHA(REEDER(22) »Nl) 

RULE( I» 18)=N1+N*10 

IF ( N . e r • 0 ) RULE ( I » 18 ) S-RULE ( I » l8 ) 

DO 122 L=23»27 
Ll=L-4 

CALL ALPHA(REEPER(L) »N) 

122 RULE(IfLl)-N 
RULE( I»24 )s0 
DO 13 L=28»30 

CALU ALPHA(PEEDER(L> »N) 

13 RULE(I»24)=RULE(Ir24)+ N*10**(30-L) 

DO 14 L=31,32 

Ll=L-6 

CALL ALPHA(REEDER(L) »N) 

14 RULEUpLDsN 
RULE(I»27}=0 
DO 15 L=33»34 

CALL ALPHA ( REEDER ( L ) i N ) 

15 RULE(I»a7)=RULE(I»27)+ N*10**(34-L) 

RULE(I»28)=0 

DO 16 L-3S»36 

CALL ALPHA (RE£DER(L) »N) 

16 RULE(I»28)=RULE{I^aS)+N*10**(36-U 
IF(RULE(I»a5) .NE.l) GO TO 2 
IC=RULE(If6) 

IF(IC.EQ.9) IC=1 

if(ic-£Q-iclass.and«rule{i»1) .eq.isymnO) go to 2 

IF ( RULE ( I » 1 ) • EQ . 97 • AND . I S YMNO . EQ . 97 • AND • RULE ( I » 3 ) , EQ . I CLASS ) GOT 02 
ISYMN0=RULE(I»1) 

ICLASSsRULE(I»6) 

IFCISYMN0.EQ*97J ICLASS = RULE(If3) 

IF(ICLASS.EQ*9) iclass=i 
IPSI ( ISYMNO » ICLASS » 1 ) -I 
GO TO 1 

a IPSI(ISYMN0»ICLASS»2)=I 






ERIC 
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GO TO 1 






READ IN restriction MATRIX 



3 IRULtsl 

READ(5»1U2) ( (r<ESTRT(I»J) »I = 1»5) »J=1»15) 
102 FORMAKSIb)- 

♦♦♦ READ IN SYMBOL ARRAY 



READ(5»1U4) SYM 
104 FORMAT(10(2X»A3) ) 

DO 31 1=1»96 

31 READ(5p4U0) (sYMLC I » J) » J=1»6) » ISYMBC I ) 

400 format (6A6»30X» 16) 

DO 32 I=1»100 

32 read (5^401) (INDEX(I»J) »J=1»8) 

401 F0RMAT<8I5) 

DO 33 I=l»185 

33 READ(5»400) ( aMSG ( I » J) » J=1 » 6 ) 

DO 34 I=lfl7 

34 READ(5»402) ( ATTVAU ( I » J) » J=1 » 8> 

402 F0RMAT(aA6) ^ ^ 

WRITL(ITAPe) TRANSL»RULE» IPSI»RESTRTf SYM »SYmL» iSYMBf INDEX » 

1 AMSGfATTVAU 
REWIND ITAPE 
WRITE(6»200) TRANSL 
200 FORMAT {5X»50AI) 

WRITE(6»201) (NN» (RULeCNN»L) »L=1»28) »NN=1»IRULE) 



201 F0RMAT(29I4) 

WRITE ( 6»202T ( MM» ( ( IPS! (MM»NN» L) » L=1 »2) »NN-1 »6) »MMsl , 100 ) 



202 F0RMATU7I5) 

WRITEC6»203) C (RESTRT(NN»U) »NN=1»5) »Ls1»15) 

203 FORMATOIS) 

WRlTEt6»104) SYM 

WRI,TE(6»403) ( CSYmL(I» J) » J-l»6) » 1 = 1 » 100) 

403 FQRMAT(1H1/C10X»6A6) ) 

WRlTEt6»404) ISYMB 

404 FORMAT(///5X»100I1) 

WRITE(6»405) ( CINDEX(I» J) »J=1p8) » 1=1»100) 

405 FORMAT(lHl/{10Xf8l5) ) 

WRITE (6» 403) ( tAMSG<Ir J) » J=l»6) » 1=1 f 200) 

WRITE(6»406) ( C ATTVAL t I » J ) » J=1 » 8) » I=l » 17 ) 

406 FORMAT(1H1/UOX»8A6) ) 



Krt 
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CLEAR rewrite list MATRIX 



4 CONTINUE 
DO 5 I=l»400 
DO 51 J=i»a9 

51 ITABLEtI»J) -0 
DO 52 J 

52 N0DE<J»I) -0 

5 continue 

read equivalent HEBREW SENTENCE AND INITIAL SYMBOLS 



READ<5»105) H£BREw» N0P» IMAXI 
105 FORMAT ( 12A6»2I3) 

IF( IMAXI.EQ.O) go to 999 
DO 6 1=1 f IMAXI 

read (5» 103) (ITABLEC I»K) »K=1»18) » (ROOT(L) »L=1»4) » 

1 (ENGLSH(I» J) »D=1»4) 

103 F0RMAT(l6»4Xf l7l2r4Al»4A6) 

DO 61 J=l»4 

Jl= J+18 

CALL ALPHACROOTC J) fNN) 

61 ITABLE( I»J1)=NN 
N0DE(1»I)=1 
NODE C 4 » I ) siTABLE ( I » 1 ) 

N0DE(5»I)=ITABLE(I»6) 

6 CONTINUE 
LIM=0 

istart=o 

NODE1=0 
N0DE2=IMAXI 
IPASS = 1 
ITREE(1)= IMAXI 

7 CONTINUE 
J1 = 0 

79 CONTINUE 

IF( ITRACe.NE.O) wRITE(6»301) IPASSpNODEI »N0DE2 

301 FORMAT {lOXr iaHNEW PASS— IPASS= »I3»9H» N0DE1= »I3» 

1 9Hr N0D£2= »13»1H») 

CALL RERITE(M0N»J1»L1M} 

IFCLIM.GT.LIMAX) go to 76 
IFtNODE2.GT,400) GO TO 74 

if<mon.eq*o) go to 70 

iFCI,NE.IMAXI) GO TO 70 

IFCITRACE.NE.O) WRITE(6»302) IPASS» IMAXI »N0DE1 »N0DE2 

302 FORMAT (10X»18HCOMPLETED PASS N0#»I3p10H, 1MAXI= »I3» 
1 9H» NODEIs »I3»9H» N0DE2= »I3»1H.) 
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IPASb = IPASS+1 
IMAXI = N0DE2-N0DE1 
ITREECIPASS) = IMAXI 
1ST ART =0 

IF(lMAXI«eT»l) GO TO 7 
GO TO 75 






70 



hunt backwards To find first node with alternate rule. 



CONTINUE 

NODE(b»NODEl) =0 
NODE (7» NODE!) =0 
NODEl = NODEl-1 
IF(NODEl.LT.l) GO TO 73 
IFtNODEtOrNODEl) •LE*0) GO TO 70 






SKIP IF GOVERNED NODE IS SAME AS COMPOUND GOVERNING NODE. 



271 



c 

c 

c 



71 

72 



NG=N0DE(3»N0DE1) ^ 

IFCNODEC'+pNODED .NE*N0DE<4»NGJ J 5»0 JO 271 

IF(N0DE(5Mn|0PE1)*NE.N0DEC5»NG)) GO TO 271 

IF (ITABLEC NODEl »M-) ,EQ,0» AND* ITABLE(NG»4) ,GT*0J 
CONTINUE 

N0DE2= N0DE<3» NODED 
IRUUE=NODE ( 6 » NODEl ) 

IMAX sN 0 DE( 7 »N 0 DEI) 

ISUM=0 

IP=IPASS 

DO 71 L=1»IP 

ISUM= ISUM + ITREETL) 

IPASS = L 

1F( ISUM.GE.NODEI) go to 72 
CONTINUE 

IMAXI = ITREECIPASS) 



60 TO 70 



720 



CANCEL ANY PREVIOUS PREDICTION 

IFtN0DEC6»N0DE2) .6E*0) GO TO 720 
NODII-nODEI+1 

NODE(6»NODE2)=0 

NODE{7»NODE2)=0 

N0DE(6»N0D11)=0 

NODE(7*NODll)=0 

CONTINUE 

N0DE2-N0DE2-1 

N0DE1=N00E1-1 ^ 

1fIiTRACe!Jne!o> WRITE16.303I 1^*55/ ISTART, IMAXI. NODEl»NOD||^ 



••or 



o 

ERIC 
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GO TO 79 

73 WRlTfc.(6» 173) NOP ^ * 

173 FORMAT {5X»54HERR0r DETECTED IN ALTERNATE RULE BRANCH FOR PROB* NO. 
1 .I3.23H. ANALYSIS TERMINATED. //5X»2aHSEE PROGRAM ANALYZ 70.) 

GO TO 4 

74 WRITEC&»174) NOP 

174 F0RMAT{5X» 32HN0DES EXCEED 400 FOR PROBLEM N0.»I3» 

1 25h. analysis terminated.) 

GO TO 4 

75 CONTINUE 

IFt lOUTPT.EQ.l) Call outputc IPASS) 

WRITE(6»106) HEBREW 

106 FORMAT( lHl//10Xf 26 HHeBREW SENTENCE ANALYZED— /10X»12A6) 
IF(lOUTRE.EQ.l) CALL DI AGRM C IPASS) 

CALL PARSE ( IPASS » NOP) 

WRITE(6»304) N0P»LIM 

304 FORMAT (///5X»36HANALYS1S COMPLETED FOR SENTENCE NO. »13» 

1 23H» no. of symbol TESTSs »I4» IH.) 

GO TO 4 

76 WRITEC6»176) LlMAX.NOP 

176 FORMAT (5X.21HN0 ANALYSIS FOUND BY »I6?52H SYMBOL JESTS. ANALYSIS 
ITERMINATED FOR PROBLEM NO. .I3»1H.) 

GO TO 4 

999 WRITE(6»199) 

199 FORMAT(1H1»10(/) »IX»17(7H— END— ) ) 

STOP 

end 
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SUBPROGRAM ALPHA 
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c 

c 

c 

c 



subroutine alpha 'A»IA) 

. IKTE«» 6«glV.Nt«T »AS1C^0N 

* WRITTEN BY JAMES D# 

♦♦♦**^ #♦****♦**♦** »***************’ 

COMMON/ABC/ TRANSLOO) 



DO 1 L=l»50 
irCA^TRANSLCL) ) 1»2»1 

1 continue 
IA=49 
return 
a lA-L-i 

IF(IA.EQ*40) IA=0 

return 

END 
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SUBPROGRAM DIAGRM 






4-D-ll 



subroutine DIAGRM(IPASS) 

c 

C *************ii£****#m***^**********m***********i^******i^****m*^m***nfm* 
C * THIS SUBROUTINE CONSTRUCTS A TREE DIAGRAM m 

C * OF THE sentence ANALYSIS. 

C * for use with PROGRAM ANALYZ 

C ♦ WRITTEN BY JAMES D, PRICE JULY » 1970 * 

C ^*’f********m*7tt****m^*mm******m*m**m*^**^*^*m**m*^m**w*wi**m*********** 

C 

common RULE(9U0»a8) » IPSI (100 »8»2) . RESTRT ( 5» 15 ) » ITABlE ( 400 . 29 ) » 

1 SYM1N(29)» SYM0Ol(29). 1» IMAXI»J» JMAXi IRULE» IMAX» IRULEli 

2 iSTARTf ITRACEi MATCH 

COMmON/TKEE/ ITREE(50)» NODEC7»400)» NODElr N0DE2 
INTEGER RULE# RESTRT » SYMIN » SYMBOL 
COMMON/SYMB/ SYmCIOO) 
dimension ALIN£(40)# CLS(9) 

DATA BLANK/3H / 

DATA. DASHES/3H— / 

DATA BAR/3H 1/ 

data CLS/3H1 »3H2 »3H3 »3H4 »3H5 »3H6 »3H7 #.3H8 »3H9 / 

IFi ITRACE.NE.O) WRITE(6»99) 

99 FORMAT (30H SUBROUTINE DIAGRAM CALLED ) 

C 

C COMPUTE LINE POSITION FOR EACH NODE 

r ■ 

NP-ITREE(l) 

DO 3 L=1 #NP 

3 N0DE(2#L)=L 
L=0 

4 L=L+1 
NG-N0DE(3#L) 

IF(NODE(l»NG) .GT.l) 60 TO 5 
N0DE(2»NG)rN0DEC2»U 
GO TO 6 

5 Ll“L+NODE(lrNG>-l 

N0DEC2»NG)^ (N0DE(2»L)+N0DE(a»Ll) )/2 
L=H 

6 IFCLrLT.NODEl) GO TO 4 
IFCITRACE.EQ.O) 60 TO 71 
WRITE (6i 103) 

103 format(1hi//iox#iihnode matrix//) 

DO 7 L=1»N0DE1 

7 WRITE(6»102)(NODE(I»L)#I=1»5) 

102 F0RMATU0X.5I5) 

71 CONTINUE 
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♦♦♦ WRITE OUT TREE DIAGRAM 

WRITE(6»1U0) 

100 FORNAT(//10X»35H TREE DIAGRAM OF HEBREW SENTENCE //) 

NO=l 

DO 50 M=1»IPAS5 
IF(M.EQ.l) GO TO 31 

♦♦♦ WRITE UPPER/LOWER CONNECTORS ( VERTICAL) 

21 DO 30 L=l»20 

IF( (NODE(l»NO) .EQ,O.OR.NODE<2»NO) ,E0.0) , AND* NO .LE, NODEl ) NO=nO+1 

L1=U+L-1 

L2=L+L 

lFtL,EQ.N0DE(2»fJ0) ) 60 TO 22 
ALlNEiLD-DLANK 
ALINE(L2)=BLANK 
GO TO 30 

22 ALINE (L2)=BLANK 
ALINE(L1)=BAR 
NO=NQ+l 

30 CONTINUE 

NO=NO-ITREECM) 

WRlTE(6»101) aline 
IF(IUPL0W.EQ*2) 50 Tq 42 

WRITE LINE OF NODES 



31 DO 40 L=l»20 

IF( Cn 0DE<1»N0) •EQ*O.OR*NODE(2»NO) *£0.0) . AND.NO.LE, NODEl ) N0 =n0+1 

L1=L+L-1 

L2-L+L 

IF(L*EQ.N0DE{2»N0) ) GO TO 32 
ALINE(L1)=BLANK 
ALINE (L2)=BLANK 
GO TO 40 

32 NS=N0jE(4»N0) 

NT-NODE(5»NO) 

NG=N0DE(3»N0) 

NO=NO+l 

IFtM.EQ.l) GO TO 33 

IF(NS.EQ.NCnE(4*N6} * AND»NT.EQ*N00E<5iN6) ) GO TO 34 

33 ALJNE(L1)=SYM(NS) 

ALINE tL2)=CLS( NT) 

GO TO 40 

34 IFIM.EQ.IPASS) GO TO 33 
ALINE(L2)-BLANK 
ALINE{L1)=BAK 

40 C0^4TINUE 
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NO=NO-ITREE(M) 

write(6»ioi) aline 



mm * WRITE lower CONNECTORS (VERTICAL) 

*fl IUPLOW-2 

IFCM.EQ.IPASS) SO TO 50 
SO TO 21 






WRITE lower connectors (HORIZONTAL) 



42 1END=0 
IENOPO-0 
DO 20 L=l»20 

IF( (NOQEdfNO) •EQ,OiOR*NODE(2»NO) •EQ«0) . AND.NO.LE.NODEI ) NO-NO+1 

L1=L+L-1 

L2=L+L 

IF(L.Eu. lENDPO) IEND^I 
IF(L-N0DE(2fN0) ) 10»11»12 

10 ALINE(L1)=BLANK 
ALiNE(L2)=BLANK 
SO TO 20 

11 NG=NODE(3»N0) 

NOlsNODEd »NS) 

N02SN0+N01-1 
IENDP0sN0DE(2»N02) . 

ALINE(L1)=BLANK 

IF( lENDPO.STtL) GO To 13 

ALIN£(L1)=BAR 

NO=NO+l 

GO TO 20 

12 IF(IEND.EQ.l) ©0 TO 14 
IF(L.GT#IENDP0) go to 10 
ALINE(LI) -dashes 

13 ALINE (L2) -dashes 
SO TO 20 

14 ALINE(Ll ) -dashes 
ALINE(L 2)=BLANK 
NO-NO^NOl 
IENDsO 
IENDPOso 

20 CONtiNUE 

NO-NO-ITREE(M) 

lUPLOW-1 

WRITE(6» 101) aline 
101 FORMAT(lXr40A3) 

50 NO-NO+ ITREE(M) 

RETURN 

■ END -^ ■ . 
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SUBROUTINE LIMIT (INSYM) 



j^^m^*m^****^ti******m*************** ******************* *************** 

* THIS subroutine CHECKS A GIVEN SYMBOL AGAINST SPECIFIED 

* limitations. if NOT SATISFIED# VARIABLE MATCH IS SET TO FALSE. 

FOR USE WITH PROGRAM ANALYZ 

* WRITTEN BY JAMES D, PRICE JULY# 1970 




common RULE(900»£8J » IPSI ( 100 #8 # 2 ) # RESTRTC5# 15) » ITABLE(400»29) # 

1 SYMIN(29)» SYMB0L(29)# I# IMAXI»J# JMAX# IRULE# IMAX# IRULEl# 

2 ISTART# ITRACE# MATCH 

INTEGER RULE# RESTRT#SYMIN»SYMB0L 
dimension INSYM(29) 

logical match 

IFdTRACE.NE.O) WRITE(6#99) 

99 FORMAT ( 30H SUBROUTINE LIMIT CALLED ) 

IR=IN5YM(27) 

IV-INSYM(28) 

IM=RESTRT(1»IR)+1 
DO 2 L-2.IM 

IF(RE5TRT(L»IR) .GE.O) GO TO 1 
match-. TRUE. 

IREST=-RESTRT(L»IR) 

IFC INSYM(IV) .NE.IREST) GO TO 2 
GO TO 3 

1 IF( INSYM(IV) .EQ.RESTRT(L#IR) ) GO TO 14 
MATCH-, FALSE. 

2 CONTINUE 
RETURN 

3 MATCHS, false. 

RETURN 

14 MATCH - •True. 

RETURN ■ 

END 
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SUBPRQGRAM MACHER 
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subroutine MACHERUSIp IS2»MATCH) 

c 

Q j,£j^********#**j(t#****^*************S*E*******************^*******J||3^*»*** 

c * THIS SUBROUTINE TESTS FOR A MATCH BETWEEN ♦ 

C * SUBSCRIPTS OF 61VEN SYMBOLS ISl AND IS2. 

C * CALLED BY PROPHl AND PR0PH2* ♦ 

C * WRITTEN BY JAMES D, PRICE OCTOBER* 1970 ♦ 

C ♦******************************************************^************ 

C 

dimension IS1(29) f IS2(29) 

LOGICAL MATCH 
C 

MATCH= .TRUE. 

IFCISKl) .NE.IS2C1) ) GO TO 4 
DO 3 L=2 p17 

IF( ISl(L) .EQ.lSaCL) ) GO TO 3 
IF(L.EQ.3) GO TO 3 
IFCL.EQ.7,AND.IS1(8).,EQ.0) GO TO 3 
IFCISKL) .EQ«9> GO TO 3 
1FCIS2(L) .EQ.9) GO TO 3 
IF<1S2CL) .LT.O.AND.ISKL) .LT.9) GO TO 3 
IF<IS2(U .GT.9.AND.IS1(L) .LT.g) GO TO 3 
GO TO 4 

3 CONTINUE 
RETURN 

4 MATCHs .FALSE. 

RETURN 

END 




s ** 
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SUBPROGRAM OUTPUT 



SUBROUTINE OUTPUT ( IPASS) 



C 

C 

C 

C 

C 

C 

C 

C 



* THIS SUBROUTINE WRITES THE RESULTS OF THE ITH REWRITE PASS * 

♦ OF the GRAMMAR. * 

^ FOR USE WITH PROGRAM ANALYZ * 

m WRITTEN BY JAMES D. PRICE JULY » 1970 ♦ 

*#**************#**^t*****#***i^****##******************’^************* 

COMMON RULEC900»28) » IPS! ( i00»8f2) » RESTRT(5»l5) » ITABLE<400i29) » 

1 SYMIN(29)f SYMB0L{29)» I» IMAXI»J» JMAX» IRULE» IMAX» IRULE1» 

2 iSTARTf ITRACE. MATCH 

common/tree/ ITREE(50)» NOOE(7i400)r N0DE1» N0DE2 
COMMON/ ABC/ TRANSLOO) 

integer rule» restrt.symin. symbol 

LOGICAL MATCH 
IF(ITRACE.NE.U) WHITe(6»99) 

99 FORMAT ( 30H SUBROUTINE OUTPUT CALLED ) 

Jl-1 

DO 2 ITH SI » IPASS 
WRlTE(6»i00) ITH 

100 F0RMAT(1H1///9X.28HRESULTS OF REWRITE PASS N0,-»l3// 

1105H SYMBOL MFKBCLYDNGPRAVIT 

2 s w ty rule el ne rest sub X//) 

ja"Jl+lTREE(ITH)-l 

DO 1 JJ- J1»J2 

Ir1s1TABLE(JJ»19)+1 

IRa=lTABLE(JJ»20)+i 

IR3sITABLE(JJ»21)+1 

IR4=ITABLE(JJ»22)+1 

1 WRITE(6»10I) (ITABLEC JJ»L) »Lsl»l8) *TRANSL( IRD » 

1 TRANSl(IR 2J» TRANSL(IR3)» TRANSL(IR4)» ( iTABLEt JJ»L) »L-23»a9) 

101 FORMAT(6X»I3»4X»17I3p4X»4Al»3X»l3»3X»3I3»3(2X»i3) ) 

J1-J2+1 

2 CONTIKIUE 
RETURN 
END 
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SUBPROGRAM PARSE 
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subroutine PARSE(IPASS»N0P) 

C 

c *♦*♦♦**♦****♦#♦♦♦**#♦♦;♦[*♦***♦#»***♦***•****♦********* #*5(t****i^ 
c * this subroutine assembles statements about the « 

c * syntactic analysis of a sentence, called from * 

c ♦ Program analyz. * 

c ♦ written by JAMES D.PRICE * 

C * FIRL AUG»1970 # 

C *******************m**************m***************m**^**mmm****^***m 

c 

common RULE(^‘jO» 28) » IPSI UOOfS.a) , RESTRTCSas) » ITABLE{400»29) » 

1 SYMIN(29)» SYMB0LC29)» I» IMAXI»J» JMAX» 1RULE» IMAX» IRULEl» 

2 iSTARTf ITRACEf MATCH 

common/tree/ lTREE(50)r NODE (7» 400 )» N0DE1» N0QE2 
COMmON/PARS/ SYMLU00»6) » INOEX(100»8) .AMSG(200»6) iENGLSH(20»4) » 

1 ATTVALU7.8) rlSYMBdOO) 

INTEGER RULE» RESTRTrSYMiNf SYMBOL 
DIMENSION ACCUM(200) 

DATA THE/6H THE /»0F/6H OF /.AS/6H IS /»C0MmA/6H> / 

1 »DOT/6H. / 

C 

WRITEC6»200) NOP 

200 FORMAT(1H1//10X,31hSYNTAX analysis if SENTENCE NO, » I4» IH*//) 

FOR EACH PASS» EXAMINE SYMBOLS FOR SYNTAX DATA. 

NANsO 

NTERM=ITREE<1) 

N2- N0DE2 

DO 90 I-IPASS,l.-l 
Nl- N2 -ITREE(I)+1 
IFCNl.GTiN2.OR.Nl,LE,0) GO TO 90 
DO 60 J=N1»N2 



**♦ ACCUMULATE DATA ABOUT SYMBOL AT NODE J 



ACCUMCl)=THE 

Ml=2 

IS= N0DE(4»J) 

IFUS.GT.76.AND,J,aT.NTERM) GO TO SO 
IFdS.LE.O) GO TO 80 
IC= N0DE(5,J) 

ISS- - IS 
ICC = IC 

M2=M1+ISYMB<IS)-1 

M3=0 

DO 1 M=M1»M2 
M3=M3+1 

i ACCUM{M)=SYML(IS»M3) 
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NG- nODEC3»J) 

IF(NG.LEiO.OR*NGt6T. NODES) GO TO 83 

81 NS0sn0DE(4»N6) 

IF(NSG.LE.O) GO TO 8Z 
NSC - n0DE(5»NG) 

♦** SKIP IF NODE HAS ALREADY BEEN TREATED, 

*♦* SKIP IF governing NODE IS SAME AS GOVERNED NODE, 

IFCIS.£Q,NSG,AND,IC,EQ.NSC) CO TO 80 

IF(ISS.EQ,N5G.AND,ICC,EQ,NSC) go to 82 

Ml= M2+1 

M2=M1+1 

ACCUM(M1)-0F 

ACCUM(M2)-THE 

M1-M2+1 

M2=M2+ISYMB(NSG) 

M3=0 

DO 2 M=M1»M2 
M3-M3+1 

2 ACCUMtM)^SYML(NS0»M3) 

82 NG sN0DE(3»NG) 

IFCN6,EQ.O,OR,NG,GEiNODE2) SO TO 83 
ISS s NSG 
ICC = NSC 
GO TO 81 

83 CONTINUE 
IF<IS,GT,76) 60 TO 84 
IMSG = INDEXdSf IC) 

IFtIMSQ.EQ.O) GO TO 80 
NANsnAN+1 

WRiTECedOO) NAN» ( ACCUM (M) tMsl » m2) » < AMSGC IMSG» L) ,L^1 »6 ) 

100 FORMAT(/10X»1HC»I3»2H) » 10A6/20 < 10X» 11A6/) ) 

GO TO 80 

84 CONTINUE 

NAN-NAN+1 . ^ . , , 

WRlTEffiplOO) NANf ( ACCUM(M) rM-1 pM 2) » AS, CENGLSHtUiL) pLsI »4) 
M1=0 ' ' 




DO 8b M-3»17 

IFCNl,EQ.b.0R.M«EQ.7) 00 TO 85 

IF< (M»EQ«3«0R.M,Eq. 4) .AND* < ITABLEC J»3) .EQ.O.OR.ITABLEC Jt4) .EQ*0) ) 
1 00 TO 85 
MM- ITABLE{J»M) 

IFCMM.EQ.O) go to 85 
M1=M1 + 1 

ACCUM(Ml)= ATTVAL(M»MM) 

85 CONTINUE 

IF(Ml.EQ.O) GO TO 80 
Mll=Ml-l 

WRITE(6»101) (ACCUMCM) »C0MMA*M-1»M11) g ACCUM(Ml) *d 0T 
101 FORMAT(10X» 9(A6»Aa)) 

80 CONTINUE 
Na = Nl-1 
90 CONTINUE 
RETURN 
END 




4-B-24 




SUBPROGRAM PROPHl 





4-B-25 



172 



SUBROUTINE PROPHl ( ID» IR» IM) 






c 




THIS subroutine EXAMINES THE PRESENT SYMBOL 


♦ 


C 




FOR POSSIBLE FUTURE SATISFACTION OF GRAMMAR 


♦ 


C 


* 


RULE after one MORE PASS. 


m 


c 




CALLED FROM SUBROUTINE RERITE. 


m 


c 


* 


WRITTEN BY JAMES D. PRICE AUG»1970 


m 



C t^i^m**m***m*********^**A******#****mm******^*******m**m*^*m****mm***m* 
C 

common RULE(900faa) » IPSIC100»a#a^» RESTRT(5»15)» ITABlE(400»29) » 

1 SYMIN(29), SyMB0L<29)» I» IMAXIfJi UMAX# IRULE» IMAX# IRULE1» 

2 ISTART# ITRACE» MATCH 

common/tree/ lTR£E(50)f N0DE<7 p4Q0)» N0DE1» N0DE2 
DIMENSION IS1(29) » IS2{29) pIS3(29) » IS4(29J 

integer RULE» restrt»symin»symbol 
logical match 

IFCITRACE.NE.O) WRITE(6»199) 

199 FORMAT (lOX»2gHSUBROUTlNE PROPHl CALLED.) 

IFCSYMINU) ,EQ.RULE<IRULE1.1) .AND. (SYMIN(6) .EQ.9.0R. 

1 SYMIN(6) ,E0,RgLE<lRULEl»6) ) ) GO TO 91 . 

C 

C *** LOOK ahead one LEVEL 
C 

IN-NODEl 

IR=0 

IM-0 

15= SYmIN(I) 

IC=SYMIN(6) 

DO 1 L=i»8 

IRl = IPSI(1S»L#1) 

IF(IRl.NE.O) GO TO 2 

1 CONTINUE 
GO TO 92 

2 DO 3 L=S,l»-l 

IR3 = IPSI(IS#Lf2) 

IF(IR3.NE.0) GO TO 4 

3 CONTINUE 
GO TO 92 

4 IR2 = IRl + RULE(1R1»26) 

IR4SIR1 

401 CONTINUE 

DO 41 L=1»29 
ISl(L)^ ITABLEUNfL) 

IS2(LI= RULECIRlrL) 

IS3{L)= RULE(IRULEl»L) 

TS4(L)= RULEMR2»L) 

41 CONTINUE 
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CALL MACHLR(ISI» lSa»MATCH) 

IF( .NOT, MATCH) 00 TO 51 
CALL MACHER(IS3» IS4»MATCH) 

IF(MATCH) GO TO 6 
CALL PR0PH2(ID»IR2) 

IF(ID.£Q,4) 60 TO 94 

5 CONTINUE 
ID=0 

IR1= IR2+1 

IFdRl.ST.IRS) GO TO 93 
GO TO 4 

51 IF(IS2(2) .EQ.l) GO To 5 
60 TO 7 

6 CONTINUE 
IN=IN+l 

7 CONTINUE 
IRl-IRl+1 

IF( IR1.GE,IR2) go TO 94 
60 TO 401 

*** NO FUTURE SATlSFACTIONf PRESENT RULE FAILED IN SYMACH OR LIMIT 

91 ID=1 

GO To 99 



NO FUTURE SATISFACTION. NO RULES TO PREDICT CONDITION, 



92 ID-2 

GO TO 99 

*** NO FUTURE SATISFACTION. PREDICTION RULES EXHAUSTED. 

93 ID=3 

60 TO 99 

*** FUTURE satisfaction PREDICTED. 

94 ID=4 
IRSIR4 
1M=IR3 

99 IFCITRACE.NE.O) WRITE(6.299) ID 
299 FORMATdOX. 3HlD=» 12. IH. ) 

RETURN 

END 
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SUBROUTINE PR0PH2(ID» IR) 



C 

C 

C 

c 

c 

c 

c 

c 

c 



+ This subroutine examines the symbol defined by 

♦ IR IN THE RULE MATRIX FOR POSSIBLE FUTURE 

* satisfaction of the given grammar PULE after * 

* Two passes, called from subroutine prophi. ^ * 

^ WRITTEN BY JAMES D. PRICE OCTOBER# 1970 ♦ 

♦ ^^♦♦Si*************'^**************’ 



common rule (900 #28) » IPS! ( 100 »8#2) » RESTRT{5» l5) » ITABLE<400 #29) » 
1 SYMIN(29)» SYMB0l( 29)» I# IMAXIrJ# UMAX# IRULE? IMAX# IRULul» 
a ISTART# ITRACE# MATCH 
dimension IS1(29) »IS2(29) #1S3C29) »IS4(29) 
integer RULE# RESTRT»SYM1N»SYMB0L 
LOGICAL MATCH 
IFt ITRACE. NE.O) WRITE(6#199) 

199 FORMAT(10X»25HSUBROUTINE PR0PH2 CALLED.) 



LOOK AHEAD ONE LEVEL 

IS= HULE(IR»1) 

IC= RULE(IR»6) 

DO 1 Lsl»8 

IRl sIPSl (IS#L»1) 

IF(lRl.NE.O) GO To 2 

1 CONTINUE 
GO TO 92 

2 DO 3 L-B#!#-! 

IR3 =IPSI{ISfL#2) 
ifurs.ne.o) go to 4 

3 CONTINUE 
GO TO 92 

4 IR2 s IRl +RULE(IR1»26) 
do 41 L=l#29 

IS1(L)= RULE<IR»L) 

IS2(L)= RULEUR1»L) 

IS3{L)= RULE(IRULE1#L) 
IS4(L)= RULE(IR2#L) 

41 CONTINUE 

CALL MACHER<ISI»1S2#MATCH) 
IF( .NOT. MATCH) GO TO 5 
CALL MACHER<IS3»IS4»MATCH) 
IF(MATCH) go to 94 

5 CONTINUE 
IR1-IR2+1 

* r/ IF(1R1.GT.IR3) go to 93 
, GO TO 4 
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92 



*** 

93 



*♦* 

94 

99 

299 



NO FUTURE SATiSFACTIONf NO RULES TO PREDICT CONDITION 

IDS 2 

eo To 99 

NO Future satisfactionp prediction rules exhausted. 

IDS 3 

eo TO 99 

FUTURE satisfaction PREDICTED. 

ID=4 

tfUTRaCE.NE.O) WRlTE(6r299) ID 
FORMAT (lOX » 10HPR0PH2 ID=» 12 » IH. ) 

RETURN 

END 



SUBPRO'GRAM RERITE 
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subroutine RERlTElMOfj» 



C 

C 

c 

c 

c 

c 

c 

c 



*^******#*4:i(E5^))li(t*** ****♦♦*•**•*•*♦*♦*•*♦*♦*♦♦*•*♦*♦♦*****♦****♦♦♦**♦* 

♦ THIS subroutine REWRITES A STRING OF SYMBOLS ACCORDING TO * 

♦ APPLICABLE GRAMMAR RULES# CALLED FROM ANALYZ .♦ 

* FOR USE WITH PROGRAM ANALYZ * 

* WRITTEN BY JAMES D, PRICE JULY»1970 ♦ 

:^^t^!^*^!^***^^*^****i^^* mm*** *************************** it************** 

common rule ( 900»26) » IPSl ( 100 t B» 2 ) » RESTRT ( 5t 15) » lTABLEl400f 29) » 

I SYMiN(29)» SYMB0L(2g)p I’ IMAXI»J» JMAX» IRULE» IMAXf IRULEl* 



2 ISTART# ITRACEp mATCH 

COMMON/TREE/ 1TREE(50)p NODE(7»400)» NODEl# N0DE2 
integer RULE» RESTRTpSYMINpSYMBOL 
LOGICAL MATCH 
IF(ITRACE.NE.O) WRITE<6»99) 

99 FORMAT ( 30H SUBROUTINE RERITE CALLED ) 

NSTART = NODE! 

MSTART = NODE2 
1=0 
J=0 
MON=U 
J2-1 
J3-0 

1 IF(Ja.NE.l) GO TO 101 
I = ISTART 

NODEl - NSTART 
N0DE2 = MSTART 
101 IF(I*GE.IMAXI) RETURN 
lim=lim+i 
I " I +1 

NODEl = NODE! +1 
DO 2 L=lr29 

2 SYMIn(L)= ITABLEC N0DE1» L) 

21 CONTINUE 

IFCJ.EQ.O) GO TO 41 
NODE(6pNOOE1)=0 
node ( 7 p NODEl )=0 
GO TO 4 

41 CALL RULEN0CJ1» J2p J3) 

NODE C6p NODE l) = I RULE 
N0DE(7» NODEl) '= IMAX 

1 X- 1 KULE+RULE ( I RULE » 26 ) 

IF(IX.NE.IMAX) GO TO 42 

NODE<6»NODE1)^0 

NODE(7»NODE1)-0 

42 CONTINUE 










1; iv-. 
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ifurule®e:q*o) go to 9 
lRUUt£l= IRULE-1 
jMAX =RULE ( lRULEr26) 

JJ = JMAX + I RULE 
DO 3 U=l»28 

3 SYMDOL(L) = RULE(JJ»L> 

4 J= J+1 

iRULt.1 = iRuuei+1 
IFf J.GT* UMAX) GO TO 71 
CALL SYMACH 
if(match) go to 6 

ID-0 

IFCJ2.EQ.2) CALL PROpHl ( ID » IR » IM) 
lFnD.EQ*4) GO TO 91 
IFCRULE(IRULE1»£) .EQ.l) GO TO 52 
SYMB0L{26) - STMBOHae)-! 

GO TO 4 

5 Jl= Ji+1 
51 I = ISTART 

NODEI = NSTART 
N0DE2 - MSTART 



J = 0 

IF(N0DE(6fN0DE2) ,EQ*0) GO TO 
J1=0 

NODll-NODEl+1 
NODE(6»NOD11)=0 
NODE(7»NOD11)=0 
NODE(6»NODE2)=0 
NODE(7»NOPE2)=0 
GO TO 101 
52 CONTINUE 

IFCJ3-EO»0) go To 5 

J1=J1+1 

N0DE1=NSTRT1 



I=ISTRT1 

J=0 

GO TO 21 

6 CALL VARATT 

node C 3» NODEI) - N0DE2 +1 
IF( J.EO« UMAX) GO TO 7 
GO TO 101 
71 NODEl=NODEl-l 
IsI-1 

7 CALL LIMIT(SYmBOL) 

IF< .NOT. MATCH) GO TO 52 
IF(J2.NE«1) GO TO 73 



72 




J3=J3+1 

DO 72 L=l»29 

SYMIN(L)=SYMS0L(U 

JsO 

Jl-0 

ISTRTl-I 
NSTRTlsNODEl 
GO TO 21 



101 
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73 CONTINUE 

mon=mon+i 
istart - I 
N00E2 = N0DE2 +1 
lF(NODE2.eT.400) r^TuRN 
NODE (4rN0DE2)=SYM^ LID 
NODE ( 5 # N0DE2 ) ^SYMBOL ( 6 ) 

NODE( lrN0DE2) = SYMBOL (26) 

IF{SYMB0L(4> .£0.1) SYMB0L(4)=2 
K=5YMB0L(4) 

IFCK.EQ.O) GO TO 74 
K1-SYMb0L{3) 

K2=SYMB0L(5) 

K3-K-1 

IF(K1.EQ.3.0R.K2,eq,3) K3sK 
IF(K1.EQ.4) K3=0 
NODE ( 1 » N0DE2 ) =K+K3 

74 CONTINUE 

DO 8 L=l»29 

8 I table ( NODEa» L)= SYMBOL (L) 

GO TO 11 

9 CONTINUE 

IF(U2.EQ.1.AND. J3.NE,0, AND. SYMBOlU) .£0.97) GO TO 1 
IF(U3.NE.0) go to 73 

IF(Ua.E0.2) GO TO 91 

Jiso 

J2=2 

GO TO 51 

91 CONTINUE 
Nl=NODEl 
ISTARTsIsTART+1 

nodei=nstart+i 

N0DE2 = NQDE2 +1 
IF(NODE2.GT.400) RETURN 
IF(ID.NE.4) GO To 92 
NODE ( 6 f N0DE2 ) =-IRuLE 
N0DE(7»N0DE2)=IMAX 
N0DE(6»N1) s -IR 
N0DE(7»N1) s IM 

92 continue 
N0DE(3»N0DE1) - N0DE2 
N0DE(1»N0DE2) = I 

node ( 4 r N0DE2 ) sITABLE ( NODEl (- 1 ) 

NODE ( 5 . N0DE2 ) =I T ABLE ( NODEl » 6 ) 

DO .10 L=l»29 

10 ITABLE( N0DE2» L)s ITABLE CNODEl , L) 



11 JsO 




NSTART = NODEl 
MSTART = N0DE2 

IFCITRACe.NE.O) . WRITe( 6»300) N 
300 FORMAT (lOXrSHNODE N0.»I3»4H IS 
»G0 TO 1 

iM Iend 




ERIC 
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4-B-35 



182 



SUBROUTINE RUlENO ( Jl » Ua » wl3 ) 



♦ THIS subroutine COMPUTES THE ROW NUMBER OF THE FIRST AND LAST 

♦ SYMBOL OF THE SET OF RULES OOVERNINe A GIVEN INPUT SYMBOL* * 

♦ CALLED FROM SUBROUTINE RERITE. * 

♦ FOR USE WITH PROGRAM ANALYZ * 

♦ WRITTEN BY JAMES D. PRICE JULY»l970 ^ 

♦ ***♦:>#*♦********♦♦*************♦**♦♦*******♦**•♦*•♦******♦*******♦>' 

common RULE (900, 28) • IPS! ( 100 » 8 * 2 ) » RESTRT ( 5 » 15 ) » ITABLE(400 »29) » 

1 SYMIN(29), SYMB0L(29), It 1MAXI»J» JMAX» IRULE» IMAX» IRULEl » 

2 ISTART» ITRACEf MATCH 

COMMON/TREE/ 1TREE(50)» NODE{7»400)» NODElg N0DE2 
INTEGER RULE* RESTRT,SYMIN»SYMB0L 
LOGICAL MATCH 

IF(ITRACE.NE.O) WRITE(6*99) 

99 FORMAT ( 30H SUBROUTINE RULENO CALLED ) 

IF(J1*NE.0) GO TO 10 
GO T0(l*2) ,J2 

1 IS-97 
II-NODEl 
11=11+1 
I 2 =ii+a 
13=11+3 

IFtlTABLEdl*!) •EQ*ITABLE(IIp1) ) GO TO 11 

IF CITABLE da* 1) .EO.ITASLEUI*!) .AND# ITABLEC 11*1) .EQ..79, AND. 

1 ITABLE(I1,6) .LT.3) GO TO 12 

1F(ITAbLE(I 2*1) .EQ.ITABLEdI*!) • AND . ITABLE dl * 1 ) .E(5.92 , AND, 

1 lTABLEdl,6) .E(3,3.AND. ( dTASLE <13 * 1 ) .EQ.79. AND. ITABLE ( 13* 6 ) , LT. 

2 3) .OR. (ITABL£d3*l) .EQ.92,ANd.lTABLEd3»6) .EQ.3) ) ) GO TO 12 
IFCJ3.NE.0) GO TO 19 

J2=2 
GO TO 2 

11 IC=4 

GO TO 3 

12 IRULE - IPSIdSfld) 

IMAX - IPSIdS,3f2) 

IC=1 

GO TO 6 

2 CONTINUE 
IS=SYMIN(1) 

• IC=SYMIN(6) 

IF(N0DE(6*N0DEl) .EQ.O) GO TO 21 
IRULE=IABSCr QDE<6*NdDEl) ) 

I MAXsNODE ( 7 * NODEi ) 

GO TO 6 
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21 CONTINUE 

IF(IC.£Q«9) GO TO 20 
iRUL£=IPSI(lS»l»U 
IF(IRULE.EQ.O) GO TO 3 
IF(RULE(IRULE»6) .E0*9) GO TO 31 
3 IRULE=IPSiaS»IC»l) 

31 IMAX -IPSI(IS»IC»2) 

IF ( IRULE.EQ.O) GO TO 20 

IFt IMAX.EQ.O) IMAX-IPSI ( iS» 1 »2) 

GO TO 6 
ID CONTINUE 

IFaRULE.UT.IPSl(97»l»l)> U2=2 
IS=RULE( iRULEf 1 ) 

IC=RULEnRUUE»6> 

IF f IS.EQ»97) 1C=RULE{IRULE»3) 

IRULE=IRULE +RULE(IRULE»26)+1 
IF(IRULE.GT.IMAX) irule=o 
IF( IRUL£«EQ»0 ) IMAX=0 
GO TO 6 
19 IRULE=0 
IMAX -0 
GO TO 6 

FOR CLASS-9 » INCLUDE ALL RULES ON THIS SYMBOL 



20 IRULt=0 

DO 30 L-l»8 

IF(IPSI(IS»Lf 1) .£0.0) GO TO 30 
IRULE = IPSKlS.Lfl) 

GO TO 40 
30 CONTINUE 
40 IMAX = 0 

DO 50 L=6»1»-1 

IF(IPSiaS»L»a) .EQ.O) GO TO 50 
IMAX - IPSI<IS»Lp2) 

GO TO 6 

50 CONTINUE , 

6 IFl ITRACE.NE.O) WRITEC6p300) ISp IC» IRULEp IMAX 
300 format (10Xp14HFOR SYMBOL N0*pI3p8Hp CLASS pI3p9Hp 
1 8Hi ImAX- pI3p1H.) 
return 
END 



IrULE= pI3p 



y" 



,lp • 





iSa 
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SUBROUTINE SYmACH ^ ^ 

^ ^.^^^*j^^mi^*m**:^m****^*mm***************************’****** ************ 
^ THIS subroutine TESTS FOR A MATCH * 

^ BETWEEN SUBSCRIPTS OF A GIVEN SYMBOL * 

4c AND A CORRESPONDING GRAM. RULE SYMBOL. * 

* called by rerite from ANALYZ. * 

^ WRITTEN BY JAMES D. PRICE JULY. 1970* 

♦ + 4 =# ♦*♦♦*♦♦★*♦*♦*******♦***♦*♦♦********** **'^***********’^*** 



RESTRTCS.IS) » ITABLE ( 400 » 29) » 
JMAX» IRULE» IMAX» IRULE1» 



NODEl* N0DE2 



99 



common RULE(900»2a) » IPSI C 100 » 8 »2 ) . 

1 SYMIN(29). SYMB0L(29)» I» IMAXI»J» 

2 ISTART. ITRACE. MATCH 
COMMQN/TREE/ ITREEOO). NODE(7.400)» 
integer RULE» RESTRT.SYMIN. SYMBOL 
LOGICAL MATCH 

IF(ITRACE.NE.Q) WRITE(6»99) N0DE1» SYMIN(l) 

F0RMAT(39H SURBOUTINE SYMACH CALLED FOR NODE .13. 

L 7H» SYM. .I3.1H.) 

MATCH= .TRUE. 

JJ=iRULE+RULE( lRULEr26) 

DO 3 L=1.17 
IFCL.NE.l) GO TO 1 

IF < SYMlN ( 1 ) .EQ .RULE ( IRULEl » 1 5 ) GO TO 3 



1F<RULEURULE1»1) , EG .97 . AND . SYMBOL ( 1 ) . EO. 97 ) GO TO 
IF C RULE t IRULEl » 1 ) . EG .97 . AND. SYMIN ( 1 ) .EG. SYMBOL ( 1 ) ) 
GO TU 4 
CONTINUE 

IF(L.EQ.7, ANP.SYMlNCa) .EQ.O) GO TO 3 
IF (L.EQ.3. AND.RULE (IRULEl ^ 1) .NE.97) 
1F(RULE(IRULE1»L) ,EQ.9) GO TO 3 
IF (SYMIN(L> .EU.RULE ( IRULEl »L) ) GO TO 3 
IFCSYMIN(L) .EG«9) GO TO 3 , 

IF(PULE(1RULE1»L) ,LT.0 . AND.SYMIN(L) .LT.9) 



3 

GO 



TO 



GO TO 3 



60 TO 3 



2 



300 



IF ( RULE { IRULEl »L) 

GO TO 4 

IF(SYMBOL(L) . EG • RULE ( IRULEl » L) ) GO 
IF (SYMBOL (L) *LT . 9 . AND. SYMBOL (L ) .EG 
IF(SYMBOL(U) •EQ.9) GO TO 3 
GO TO 4 
CONTINUE 

CALL LIMIT(SYmIN) 

RETURN 

MATCH— •FALSE* 

IF( ITRACE. NE.O) WRlTE(6.30p) L 
FORMATdOX.aiHMATCH IS FALSE FOR L 
return 

END 



GT*9,AND.RULE( iRULElfL) •EQ.RULE( JJ»L) )GO TO 2 



TO 3 

,SYMIN(L) ) 



GO TO 3 



;.I3»1H. ) 



18G 



O 



SUBPROGRAM VARATT 






3Si 
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SUBROUTINE VARATT 



C 

Q ^!^* »*♦♦♦:*!*♦****♦ **#**jii*#^4<*************tE**!4s**»*###***#*3iE************** 

c ♦ THIS subroutine COMPUTES THE VALUE OF ♦ 

C ♦ THE DEPENDENT SUBSCRIPTS OF A SIVEN * 

c ♦ grammar rule, called by RERITE ♦ 

Q * FOR USE WITH PROGRAM ANALYZ * 

C « WRITTEN BY JAMES D. PRICE JULY»1970 ♦ 

C ♦***<==c •-♦ + *******************+**************************»*****^-*^''****** 

c 

common rule ( 900 »2a) » IPSI ( 100»8»2) » RESTRT(5» 15) » ITABLE (4P0 »29) » 

1 sYMIN(29)» 5YMI30L(29)» 1* IMAXl»J» JMAX» IRULE» iMAXr IRULE1» 

2 ISTART^ ITRACE, MATCH 

COMMON/TREE/ lTREE(50)f NOOE(7»40O)» NODEl# NODES 
integer RULE» RESTRT»SYMINpSYMBOL 

logical match 

IF(ITRACE.NE.O) WHITE(6»99) 

99 FORMATt 30H SUBROUTINE VARATT CALLED ) 

IF(RULE( IRULE1»1) , EQ. 97. AND* SYMBOL ( 1 ) .EQ.97) SYMBOL ( 1 ) sSYMIN ( 1 ) 
node ( 3 . NODEl ) -N0DE2 
DO 1 L-Zf22 

IF(RULE(1RULE1»U ,EQ.-1) • SYMB0L(U=SYM1N(L)+1 
IF(RULE(1RULE1»U .GT.9.AND,SYMB0l(L) .EQ.RULE( IRULEI »L) ) 

1 SYMB0L(L)= SYMIN(L) 

1 CONTINUE 

IF(SYMUOL(l) .NE.SYMiNd) ) RETURN 

IF(SYMB0L(3) .EQ.2.A^J.SYMB0L(4) .NEtO) GO TO 2 

RETURN 

2 IFCSYMbOL(5) .EQ.l) SYM0OL(1O)=3 
IF(SYMBOL(lO) ,EQ,0) SYMBOL< 10 ) =SYMINC 10 ) 

IFCSYMBOLdl) .EQ*0) SYMBOL ( 11 ) =SYMIN (1 1 ) 

IF (SYMBOL (12) ,EG.O) SYMBOL ( 12 ) =SYMIN (12 ) 

IF (SYMBOL (10) .LT.SYMIN(IO) ) SYMBOL ( 10 ) =SYMIN ( 10 ) 

IF(SYMDOL(ll) .GT.SYMINdl) ) SYMBOL ( 11 ) ssYMIN ( 11 ) 

IF (SYMBOL (12) ,GT,SYMIN( 12) ) SYMBOL ( 12) =SYMIN( 12) 

return 

END 
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c 

c 



mM***mm*************************^*'*********^^ ******'^*^m^******^****** 

• THIS PROGRAM LISTS THE SYMTAX GRAMMAR RULES USED WITH * 

* PROGRAM AnALYX. WRITTEN BY JAMES D. PRICE JULY. 1970* 



♦ ♦♦♦* 



S((*****3*:*<*i^ + +****************** **************’*' 



DIMENSION A(2a) »B(6) » TITLE (12) fSTMClOO) 
data B/6H999 »6H0 »6H= »6H+ 

rule-0 R 



»6H 



>6H1 



IPAGE=0 



LINE=0 

read(5»ioo) title 

100 FORMAT (12A6) 

READ<5»105) SYM 

105 FORMaTCIO (2X»A3) ) 

1 if(line.st,o) eo to 2 

IPAGEsIPASE+l 
WRITE(6»101) TiTLEfIPAGE 

101 FORMATUH1///10X»12A6»IOX»5HPA6L-»I3/// 

1 58H SYMBOL (MF/KBCLYDNGPRAVIT/S/-W-/X/Z) 

2 READ{5rl02) I » t A(LJ»Ls2»2a) 

102 format CI 3» 2 (2X»A1) » IX » A2» 13 C2X » A1 ) » IX » Ae»4 (2X» 
IF<I.EQ.999) go to 9 

3 IF( A(25)*B(6) ) 5»4»5 

4 WRITE(6»103) 

103 FORMATt//) 

LINE=:LINE+3 



Al) f2A3» 



rule no.) 

2A1.2A2) 



Ks4 



IF(A(25)-A(26) > 43»42»^3 



42 K=3 

43 CONTINUE 
ISUB=ISUB+1 

IF(RULE-A(24) ) 41»10p41 
41 ISUBsl 

RULEsA(24) 

GO TO 10 

5 1F( A(25)-A(25) ) 6f7»6 

6 K— 4 

IF( A(25)-B(2) ) 8»61»8 
61 K=5 

fiO TO 8 
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7 Ks3 

8 WRITE(6»104) SYM ( I ) » ( A (L) » L-2 » 22) » A CE7) » A ( 38 ) » B (K ) 

104 FORMAT ( ex r A3 »1H( »2Al»A2»l3Ai» A2»4Al»2A2» IH) »1X»AI) 

60 TO 11 

10 WRITE(6»106) SYM(1) f (A(L) »L-2»22) »A(27) » A(28) »B(K) f AC24) »ISUB 
106 format (8X» A3 » 1H( »2A1 » A2» 13AI » A2»4A1*2A2» 1H)»1X»A1»11X»1H(»A3»1H. 

1 I2»1H)) 

11 CONTINUE 
LINE=LINE+1 

IFtK.EQ.5. AND.UlNE.6Tt40) LINE=0 
60 TO 1 

9 WRITE(6»109) 

109 FORMATUHlf 10(/) »1X»17(7H — END — ) ) 

STOP 

END 
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Appendix 



PART IV 



APPENDIX D 



Examples of Exhaustive Syntactic Analysis by Computer 
(With Associated Tree Diagrams). Tree diagrams are 
produced by subprogram DIAGRMi syntax analysis state- 
ments are produced by subprogram PARSE. 
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SYNTAX ANALYSIS IP SENTENCE NO. 101 



( 


1) 


THE 


( 


2) 


THE 



NTENCE(SC) 



COMPLETED SENTENCE (SC) IS AN 

INTt.ROGATIVE SENTENCE(SI) 

HAS NO DEPENDENT CLAUSE. 



INTEROGATIVE SENTENCE. 

OF THE COMPLETED SE 



( 3) THE INTEROGATIVE CLAUSE(KI) OF THE INTEROGATIVE SENTE 
NCE<SI) QUEbTIONS TRUTH/C 1 RCUMSTANCES OF SN. 

< 4) THE INDEPENDENT CLAUSE(SA) OF THE INTEROGATIVE CLAUS 
E(KI) OF THE INTEROGATIVE SENTENCE(SI) IS A DEFINITE INDE 
PENDENT CLAUSE. 



( 5) THE DEFINITE INDEPENDENT CLSE(SAB) OF THE INDEPENDENT 

CLAU5E(SA) OF THE INTEROGATIVE CLAUSE(KI) OF THE INTERO 
GATIVE SENTENCE(SI) HAS A NAMED SUBJECT, 



( b) THE SUBJECT PHRASE (NSP) OF THE DEFINITE INDEPENDE 
NT CLSE(SAB) OF THE INDEPENDENT CLAUSE(SA) OF THE INTERO 
GATIVE CLAUSE(KI) OF THE INTEROGATIVE SENTENCE (SI) IS A N 
OUN PHRASE. 



( 7) THE PREDICATE PHRASE (VP) OF THE DEFINITE INDEPENDE 
NT CLSE(SA3) OF THE INDEPENDENT CLAUSE(SA) OF THE INTERO 
GATIVE CLAUSE(Kl) OF THE INTEROGATIVE SENTENCE(SI) IS A V 
ERB PHRASE + VRB.MODIF. PHRASE. 



( 8) THE VERB PHRASE (VA) OF THE PREDICATE PHRASE (VP) 

OF THE DEFINITE INDEPENDENT CLSE(SAB) OF THE INDEPENDENT 
CLAUSE(SA) OF THE INTEROGATIVE CLAUSE(KI) OF THE INTERO 
GATIVE SENTENCE(SI) IS A SEVEN-^TENSE VERB PHRASE. 

( 9) THE VERB MODIFYING PHRSE(VM) OF THE PREDICATE PHRASE(V 

P> OF THE definite INDEPENDENT CLSE(SAB) OF THE INDEPE 

NDENT CLAUSECSA) OF THE INTEROGATIVE CLAUSECKI) OF THE 
INTEROGATIVE SENTENCE (SI) IS A COPULATIVE PHRASE. 



< 10) THE COPULATIVE PHRASE(NPX) OF THE VERB MODIFYING PHR 
Si(VM) OF THE PREDICATE PHRASE(VP) OF THE DEFINITE IND 

EPENDENT. CLSE(SAB) OF THE INDEPENDENT CLAUSE (SA) OF THE 
INTEROGATIVE CLAUSECKI) OF THE INTEROGATIVE SENTENCECS2) 

IS A NOUN PHRASE. 



< ID THE GENERAL NOUN PHRASE (NP) OF THE COPULATIVE PHRASE ( 
NPX) OF THE VERB MODIFYING PHRSE(VM) OF THE PREDICATE PH 
RASE (VP) OF THE DEFINITE INDEPENDENT CLSE(SAB) OF THE 

INDEPENDENT CLAUSE(SA) OF THE INTEROGATIVE CLAUSE(KI) OF 
THE INTEROGATIVE SENTENCE(SI) IS A REG. NOUN. PHRS.+ (APi 

PHRS) . 4 f. 



' I V 

■‘MU 
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( 12) the regular f40UN PHRASE (NPA) OF THE jpYI 

E(NP OF THE COPULATIVE PHRASE(NPXJ OF THE 

Nr- PHRSE(VIVI) OF THE PREDICATE PHRASE(VP) OF THE DEFINI 

TF iNnFPFNDENT CLSE(SAB) OF THE INDEPENDENT CLAUSE (SA) 

tirWlSriVt CLa5^(KI) of the INIEROGATIVe SENTENCECSI 

) CONTAINS NO CONSTRUCT NOUNS. 



( 13) TflE SIMPL 
E(NPA) OF THL 
HRASE(NPX) OF 
ATE PHRASt. (VP) 



noun PHRASE (NPH) OF THE w| I 

GENERAL NOUN PHRAijECNP) OF THE 
THE VERS MODIFYING PHRSE(VM) OF ^ 

OF THE DEFINITE INDEPENDENT CLSE(SAB) OF 



THE INTEROGATIVE CLAUSE(KI) 
HAS A BASIC NOUN PHRASE 



THE INDEPENDENT CLAUSE (SA) OF 

OF THE INTEROGATIVE SENTENCE(SI) 

AS NUCLEUS. 

( 14) THE BASIC NOUN PriRASE(NA) OF THE SIMPLE NOUN PHRASE 

(NPB) OF THE REGULAR NOUN PHRASE (NPA) OF THE ^ 

PHHASE(NF') OF THE COPULATIVE PHRASE(NPX) OF THE VERB M 

nnTFVTwr PHRSF(Vf'i) OF THE PREDICATE PHRASE(VP) OF THE 

definJ'tI independent clsecsab. of the 

OF THE INTEROGATIVE CLAUSE (KI) OF THE INTEROGATIVE SEN E 

NCE(SI) HAS A NONDETERMINATE NOUN, 

GESERAr^'NSuN* PHRASE (NP) OF THE ,VP,°" 

THE VERR MODIFYIN(5 PHRSE(VM) OF PREDICATE PHRASEIVh; 

OF T IE DEFINITE INDEPENDENT CLSE(SAB) OF .HE If^D^PENDENT 

lk?i5ri^.lrENC^^sx. adS:phpa^^! 

Nr PHRSE(VM) OF THE PREDICATE PHRASE(VP) OF ^ 

^^TH^INfERlGlTIV^^^ OF^ ^^^HE^INTeJoGA^ SENTENCE(SI 

) EXPRESSES THE COMPARATIVE DEGREE., 

( 17) THE GENERAL NOUN PHRASE (NP> OF THE SUBJECT 

) OF THE DEFINITE INDEPENDENT CLSE(SAB) OF THE ^NDEPE 

NDFNT CLAUSE(SA) OF THE INTEROGATIVE CLAUSE(Kl) OF THE 

lNTE^OGk?iVE SENTENCE ( IS A REG. NOUN PHRS.4( APP.NOUN.PHRS) . 



( IB) 
ECTIVE 

OF 

E(NPA) 



THE PREPOSITION PHRASE (XP) OF 1 

shd&^fcAPA) OF THE POST-NOMINAL ADJECTIVE PHRASE CAP) ^ 

?HfliSp^E nSun phraIs(npb) of the regular NOUN phras 

OF the GENERAL NOUN PHRASE (NP) OF THE COPULATIVE 



..pftcefMpY) OF THE VERB MODIFYING PHRSE(VM) OF THE PREDIC 
lipASFCVP) OF THE DEFINITE INDEPENDENT CLSECSAB) OF 

■^HE INDEPENDENT CLAUSE(SA) OF THE INTEROGATIVE CLAUSE(KI 
INTEROGATIVE SENTENCE (51) GOVERNS A NOUN PHRASE. 



OF 



THE 



er|c 



( 19) TH|, REGULAR NOUN PHRASE(NPA) 

4-D-3 



OF THE GENERAL NOUN PHRAS 
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ECNP) OF THE SUBJECT PHRASE (NSP) OF THE DEFINITE IND 

EPENDENT CESECSAB) OF THE INDEPENDENT CLAUSE (SA) OF THE 
INTEROSATIVE CLAUSE (KI) OF THE INTEROSATIVE SENTENCECSI) 
CONTAINS NO CONSTRUCT NOUNS* 



( 20) THE SEVEN-TENSE VERB PHRASE (VAA) OF THE VERB PHRASE ( 

The PREDICATE PHRASE(VP) OF THE DEFINITE IND 

EPENDENT CLSE(SAB) OF THE INDEPENDENT CLAUSE(SA) OF THE 
INTEROGATIVE CLaUSE(KI) OF THE INTEHOGATIVE SENTENCE(Sl) 

IS AN emphatic verb PHRASE* 

{ 21) THE SIMPLE NOUN PHRASE (NPB) OF THE REGULAR NOUN PHRA5 

E(NPA) OF THE GENERAL NOUN PHRASE(NP) OF THE SUBJECT PHRA 

SE(NSP) OF THE DEFINITE INDEPENDENT CLSE(SAB) OF THE 

INDEPENDENT CLAUSE(bA) OF THE INTEROGATIVE CLAUSE(KI) OF 
THE INTEROGATIVE SENTENCE (SI) HAS A BASIC NOUN PHRASE AS NUC 

LEUS* 



( 22) THE 
HRASE( VAA) 
RASE (VP) 
INDEPENDENT 



EMPHATIC VERB PHRASE (VC) OF THE SEVEN-TENSE 
OF THE VERB PHRASE (VA) OF THE 

OF THE DEFINITE INDEPENDENT CLSE(SAB) OF 
CLAUSE (SA) OF THE INTEROGATIVE CLAUSE (KI) 



THE INTEROGATIVE SENTENCE (SI) 



VERB P 
PH 
THE 
OF 



EXPRESSES NO SPECIAL EMPHASIS* 



( 23) THE REGULAR fJOUN PHRASE(NPA) OF THE GENERAL NOUN PHRAS 

E(NP) OF THE PREPOSITION PHRASE(XP) OF THE BASIC POST-N 

0M*ADJECTIVE PHRASE(APA) OF THE POST-NOMINAL ADJECTIVE PHRASE( 

the SIMPLE NOUN .PHRASE (NPB) OF THE REGULAR NOUN 
PHRASE (Nf-A) OF THE GENERAL NOUN PHRASE (NP> OF THE COPULA 
TIVE PHRASE(NPX) OF THE VERB MODIFYING PHRSE(VM) OF the 
PREDICATE PHRASE(VP) OF THE DEFINITE INDEPENDENT CLSE( SAB) 

OF THE INDEPENDENT CLAUSE (SA) OF THE INTEROGATIVE 

E(KI) OF THE INTEROGATIVE SENTENCE(SI) CONTAINS 

NOUN(S) . 



CLAUS 
CONSTRUCT 



( 24) THE BASIC NOUN PHRASE (NA) • OF 
(NPB) OF THE REGULAR NOUN PHRASE iNPA) 
PHRASE(NP) OF THE SUBJECT PHRASE(NSP) 

TE INDEPENDENT CLSE(SAB) OF THE INDEPENDENT 



THE 

OF 



SIMPLE NOUN PHRASE 
THE GENERAL NOUN 
OF THE DEFINI 
CLAUSE (SA) OF 



THE INTEROGATIVE CLAUSE(KI) OF THE INTEROGATIVE SENTENCE(SI 
) HAS A (DETERMINATE) PROPER NOUN, 



( 25) THE THREE-TENSE VERB PHRASE (VBB) OF THE 
B PHRASE (VC) OF THE SEVEN-TENSE VERB PHRASE (VAA) 
VERB PHRASE (VA) Op THE PREDICATE PHRASE (VP) 

DEFINITE INDEPENDENT CL5E(SAB) OF THE INDEPENDENT 



OF . THE INTEROGATI’^e; 
NCE(SI) IS A VERB OR 



(KI) 
PARTICIPLE. 



OF 



EMPHATIC VER 
OF THE 

OF THE 

CLAUSE (SA) 
THE INTEROGATIVE SENTE 



( 26) THfc VERB MOOD PHRASE (VB) OF THE THREE* 

HRASE(VBB) OF THE EMPHATIC VERB PHRASE (VC) OF 
TENSE VERB PHRASE(VAA) OF THE VERB PHRASE (VA) 



TENSE 

THE 

OF 



VERB P 
SEVEN- 
THF 



THE 



PREDICATE PHRASE(VP) OF THE DEFINITE INDEPENDENT CLSE(SAB) 

OF THE INDEPENDENT clause (SA) OF 
E(KI) OF THE INTEROGATIVE SENTENCE CSI) 

ITIVE ABSOLUTE. 
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INTEROGATIVE 
IS A VERB OR 



CLAUS 

INFIN 



( 27) T)C BASIC NUUN PHRASE (NA) OF THE SIMPLE NOUN PHRASE 

(NPb) OF THE regular NOUN PHRASE (NPA) OF THE GENERAL NOUN 

PHRASE (NF') OF THE PREPOSITION PHRASE (XP) OF THE BASIC 

POST-NOM. ADJECTIVE PHRASFJAPA) OF THE POST-NOMINAL ADJECTIVE P 
HRASE(AP) OF THE SIMPLE NOUN PHRASE(NPB) OF THE REGULA 

R NOUN PHRASE (NPA) OF THE GENERAL NOUN PHRASE (NP) OF THE 

COPULATIVE PHRASE(NHX) OF THE VERB MODIFYING PHRSE(VM) OF 

THE PREDICATE PhRASE(VP) OF THE DEFINITE INDEPENDENT CLS 

E(SAB) OF the INDEPENDENT CLAUSE (SA) OF THE INTEROGATIVE 

CLAUSE (KI) OF THE INTEROGATIVE SENTENCE (SI) HAS A (DETER 

minate) proper noun. 

( 28) THE VERU(V) OF THE VERB MOOD PHRASE (VB) OF 

THE THKEE-TENSE VERB PHRASE (VBB) OF THE EMPHATIC VERB PHRA 

SE(VC) OF The seven-tense verb phrase (VAA) OF THE VERB P 
HRASE(VA) OF THE PREDICATE PHRASE(VP) OF THE DEFINI 

TE INDEPENDENT CLSE(SAB) OF’ THE INDEPENDENT CLAUSE (SA) OF 

THE INTEROGATIVE CLAUSE(Kl) OF THE INTEROGATIVE SENTENCE(SI 
) IS IS. 

SiNG.r SiASC.» THIRD# A=1 » ACT.# IND.» PAST. 



( 29) The noun absolute of the BASIC NOUN PHRASE (NA) 

OF Tnr SIMPLE NOUN PHRASE (NPB) OF THE REGULAR NOUN PHRAS 

E(NPA) OF THE GENERAL NOUN PHRASE (NP) OF THE COPULATIVE P 
HRASE(NPX) OF THE VERB MODIFYING PHRSE(VM) OF THE PREDIC 

ATE PHRASE (VP) OF THE DEFINITE INDEPENDENT CLSE(SAB) OF 

THE INDEPENDENT CLAUSE(SA) OF THE INTEROGATIVE CLAUSE(KI) 
OF THE INTEROGATIVE SENTENCE(SI) IS POET. 



SING. » MASC . # THIRD* 

( 30) THE NOUN ABSOLUTE(N) OF THE BASIC NOUN PHRASE (NA) 

OF THE simple NOUN PHRASE (NPB) OF THE REGULAR NOUN PHRAS 

E(NPA) OF the GENERAL NOUN PHRASE(NP) OF THE PREPOSITION 

PHRASE(XP) OF THE BASIC POST-NOM • ADJECT I VE PHRASE(APA) OF 
THE POST-NOMINAL ADJECTIVE PHRASEvAP) OF THE SIMPLE NOUN 

PHRASE (NPB) OF THE REGULAR NOUN PHRASE (NP A) OF 1 HE GENERA 
L NOUN PHRASE (NP) OF THE COPULATIVE PHRASE (NPX) OF THE 
VERB MODIFYING PHRSE(VM) OF THE PREDICATE PHRASE(VP) OF 

THE DEFINITE INDEPENDENT CLSE(SAB) OF THE INDEPENDENT CLAUSE 
(SA) OF , the INTEROGATIVE CLAUSE(KI) OF THE INTEROGATIVE 

SENTENCE (si) IS ISRAEL. 

SING.# MASC.# THIRD. 



ANALYSIS COMPLETED FOR SENTENCE NO* 101# NO. OF SYMBOL TESTS= 265. 




I 

* M 
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TREE DIAGRAM HEBREW SENTENCE 102 
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SYNTAX ANALYSIS IF SENTENCE NO. 102 



( 1) THE COMPLETED S£NTENCE<SC) IS AN IMPERATIVE SENTENCE^ 



( 2) THE BASIC 5tfJTENCE(S) 

IS A SIMPLE SENTENCE. 



OF 



< 3) The imdepenuent clause <.sa) 

IS A DEFINITE livlDEPENDENT CLAUSE. 



THE COMPLETED SENTENCE <SC) 
OF THE BASIC SENTENCE(S) 



( 4) The definite ’independent CLSECSAB) of the INDEPENDENT 

CLAUSE (SA) OF THE BASIC SENTENCE (S) HAS A NAMED SUBJECT- 



( 5) the SUBJECT PHRASE(NSP) 

NT CLSE(SAti) OF THE INDEPENDENT 
SENTENCE (5) IS A iJOUN PHRASE. 



OF THE 
CLAUSE (SA) 



DEFINITE INDEPENDE 
OF THE BASIC 



6) 



THE PREDICATE 



( 

NT CLSE(SAB) OF 
SENTENCE (S) IS A 



PHRASE (VP) 



OF THE DEFINITE INDEPENDE 
THE INDEPENDENT CLAUSE (SA) OF THE BASIC 

VERB PHRASE + VRB.MODIF. PHRASE. 



( 7 ) THE 

OF THE 
CLAUSE(SA) 
RASE. 



VERB PHRASE (VA) OF THE PREDICATE PHRASE (VP) 

DEFINITE INDEPENDENT CLSECSAB) OF THE INDEPENDENT 
OF THE BASIC SENTENCE (S' IS A SEVEN-TENSE VERB PH 



( 8) THE VERB MODIFYING PHRSE(VM) OF THE PREDICATE PHRASE (V 
P) OF the DEFINITE INDEPENDENT CLSE(SAB) OF THE INDEFE 
NDENT CLAUSE(SA) OF THE BASIC SENTENCE(S) IS A COPULATIVE PH 
RASE. 



( 9) THE copulative PHRASE(NPX) OF 

SE(VM) OF THE PREDICATE PHRASE (VP) 
EPENDENT CLSEtSAB) OF THE INDEPENDENT 
BASIC SENTENCE (S) IS A NOUN PHRASE. 



THE VERB MODIFYING PHR 
OF . THE DEFINirE IND 
CLAUSE (SA) OF THE 



( 10) THE GENERAL NOUN PHRASE(NP) OF THE COPULATIVE PHRASEC 

NPX) OF THE VERB MODIFYING PHRSE(VM) OF THE PREDICATE PH 

RASE(VP) OF THE DEFINITE INDEPENDENT CLSE(SAB) OF THE 

INDEPENDENT CLAUSECE,^) OF THE BASIC SENTENCE(S) IS A REGeNOU 
N PHRS.+(APP.N0UN.PHRS) . 

( 11) THE REGULAR NOUN PHRASE(NPA) OF THE GENERAL NOUN PHRAS 

E(NP) OF the COPULATIVE PHRASE(NPX) OF THE VERB MODIFYI 

NG PHRSE(VM) OF THE PREDICATE PHRASECVP) OF THE DEFINI 

TE INDEPENDENT CLSECSAB) OF THE INDEPENDENT CLAUSE (SA) OF 

THE BASIC SENTENCE(S) CONTAINS NO CONSTRUCT NOUNS. 

( 12) THE SIMPLE NOUN PHRASE(NPB) OF THE REGULAR NOUN PHRAS 

E(NPA) OF THE GENERAL NOUN PHRASE (NP) OF THE COPULATIVE P 

HRASE(NPX) -'OF. THE VERB MODIFYING PHRSE(VM) OF THE PREDIC 






ERIC 
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ATE PHRASE(VP) OF THE DEFINITE INDEPENDENT CLSE(SAB) OF 

THE INDEPENDENT CLAUSE (SA) OF THE BASIC SENTENCE(S) HAS A 
BASIC NOUN PHRASE AS NUCLEUS* 

< 13> THE BASIC NOUN PHRASE (NA) OF THE SIMPLE NOUN PHRASE 

(NPB) OF THE REGULAR NOUN PHRASE (NPA) OF THE GENERAL NOUN 

PHRASE(NP) OF THE COPULATIVE PHRASeCNPX) OF THE VERB M 

ODIFYING PHRSECVM) OF THE PREDICATE PHRASE(VP) OF THE 

DEFINITE INDEPENDENT CLSECSAB) OF THE INDEPENDENT CLAUSE(SA) 

OF THE BASIC SENTENCE (S) HAS A NONDETERMINATE NOUN. 



( 14) THE POST-NOMINAL ADJECTIVE PHRASE(AP) OF THE SIMPLE 

NOUN phrase (NP b) OF THE REGULAR NOUN PHRASE C NPA) OF THE 

GENERAL NOUN PHRASE(NP) OF THE COPULATIVE PHRASE (NpX) OF 

THE VERB MODIFYING PHRSE(VM) OF THE PREDICATE PHRASE (VP) 

OF THE DEFINITE INDEPENDENT CLSECSAB) OF THE INDEPENDENT 
CLAUSE (SA) OF THE BASIC SENTENCE (5) IS A BASIC POST-NOMINAL 
ADJ. PHRASE. 



( 15) THE BASIC POST-NOM, ADJECTIVE PHRASE (APA) OF THE POST-N 
OMINAL ADJECTIVE PHRASE(AP) OF THE SIMPLE NOUN PHRASE(NPB) 

OF THE REGULAR NOUN PHRASE (NPA) OF THE GENERAL NOUN PHRAS 

E(NP) OF THE COPULATIVE PHRASE (NPX) OF THE VERB MODIFY! 

NG PHRSECVM) OF THE PREDICATE PHRASE (VP) OF THE DEFINI 

TE INDEPENDENT CLSECSAB) OF THE INDEPENDENT CLAUSE (SA) OF 
THE BASIC SENTENCE (S) EXPRESSES THE COMPARATIVE DEGREE. 

( 16) THE GENERAL NOUN PHRASE(NP) OF THE SUBJECT PHRASECNSP 

) OF THE DEFINITE INDEPENDENT CLSE(SAB) OF THE INDEPE 

NDENT CLAUSE(SA) OF THE BASIC SENTENCE(S) IS A REG. NOUN PHRS 
,+<APP.NOUN.PHRS) . 



( 17) THE PREPOSITION PHRASE (XP) OF THE BASIC POST-NOM. ADJ 

ECTIVE PHRASE(APA) OF THE POST-NOMINAL ADJECTIVE PHRASE(AP) 

OF THE SIMPLE NOUN PHRASE (NPB) OF THE REGULAR NOUN PHRAS 

ECNPA) OF THE GENERAL NOUN PHRASECNP) OF THE COPULATIVE P 

HRASE(NPX) OF THE VERB MODIFYING PHRSE(VM[ OF THE PREDIC 
ATE PHRASE (VP) OF THE DEFINITE INDEPENDENT CLSECSAB) OF 

THE INDEPENDENT CLAUSE (SA) OF THE BASIC SENTENCE (S) GOVERN 
S A NOUN PHRASE. 

( 18) THE REGULAR NOUN PHRASEINPA) OF THE GENERAL NOUN PHRAS 

E(NP) OF THE SUBJECT PHRASE(NSP) OF THE DEFINITE IND 

EPENDENT CLSECSAB) OF THE INDEPENDENT CLAUSE (SA) OF THE 

BASIC SENTENCE(S) CONTAINS NO CONSTRUCT NOUNS. 

{ 19) - THE SEVEN-TENSE: VERB PHRASE (VAA) OF THE VERB PHRASE! 

VA) OF THE PREDICATE PHRASE(VP) OF THE DEFINITE IND 

EPENDENT CLSE( SAB) OF THE INDEPENDENT CLAUSE (SA) OF THE 

BASIC SENTENCE(S) Ib AN EMPHATIC VERB PHRASE. 

(20) THE SIMPLE NOUN PHRASE CNPB) OF THE REGULAR NOUN PHRAS 

E(NPA) OF THE GENERAL NOUN PHRASECNP) OF THE SUBJECT PHRA 

SE(NSP) THE 

INDEPENDENT CLAUSE (SA) OF THE BASIC SENTENCE (5) HAS A BASIC 
NOUN PHRASE AS nucleus. 

4-D-8 221 



Si..T cu^Cse.Jf 

SPECIAL EMPHASIS. 



( 22) THE REGULAR NOUN 

E(NP) OF THL PKEPOS 

OM. ADJECTIVE PHHASECAPA) 

Ap) OF The simple 

PHRASE (NPA) OF THE 

tive phrase (npx) of 

PREDICATE PHRASE(VP) 

OF THE INDEPENDENT 

CONTAINS CONSTRUCT NOUN( 



PHRASE CNPA) OF THE GENERAL NOUN PHRAS 

ITION PHRASE (XP) OF THE BASIC POST-N 

OF THE POST-NOMINAL ADJECTIVE PHRASE ( 

noun PHRASE (NPB) OF THE 

general NOUN PHRASE (NP) OF THE COPULA 
THE VERB modifying PHRSE(VM) OF THE 
OF THE DEFINITE INDEPENDENT CLSE(SAB) 

CLAUSE (SA) OF THE BASIC SENTENCE (S> 

S). 



r^r;oi^^;wHT°::ESEcrfB,^"^f^^ cE^CsE.sif 

riL IaIiC S^TEHCtlS) HAS A IDETERMINATE) PROPER NOUN, 

i ?u) THF THREE-TENSE VERB PHRASE (VDB) OF THE 

R PSraSeIvC) OF THE SEVEN-TENSE VERB PHRASE (VAA) OF THE 

VERB PHRASE (VA) OF THE PREDICATE PHRASECVP) 

uIfINI?E n^EPENDENT CLSE(SAB) OF INDEPENDENT CLAUSE.SA) 

OF the BASIC SENTENCE (S) .IS A VERB OR PARTIC 



IS A VERB OR INFINITIVE ABSOLUTE. 



OF THE SIMPLE NOUN PHRASE 
(NPA) OF THE GENERAL NOUN 

PHRASE(XP) OF THE BASIC 

THE POST-NOMINAL ADJECTIVE P 
phrase (NPB) OF The REGULA 



( 26) The basic noun PHRASE(NA) 

(NPB) OF The regular NOUN 

PHRASE (NP) OF THE PREPOSITION 

PQ5 j— mom * AD JECT IVE PHRASE ( APA) OF 

r"nOUn''pHPASE(SpA) Sf'" "’'j^E^®^5^HE^!^^SoD?F?fNrpiRSE°U) OF 
"°?i{^''jREDirA?E"pHRASECVP)°" Jf" ""tHE^SeFInJ^E INdIpENDENT CLS 
E(SAB) OF the independent CLAUSE(SA) OF THE BASIC SENT N 

CE(S) HAS A (DETERMINATE) PROPER NOUN. 

v/FRufu) OF THE VERB MOOD PHRASE (VB) OF 

■tInSE iERB PHRaIeIVBbV OF THE ^«PH*TIC VERB PHRA 

THE SEVEN-TENSE VERB PHRASE (VAA) OF nlpiNI 

Of the PREDICATE PHRASE(VP) OF THE DEFINI 



( 



27) the 

THE THREE- 
SE(VC) OF 
HRASE(VA) 

TE independent CLSECSAS) 
THE BASIC sentence (S) 
SING.» MASC.» SECO.f 



OF THE INDEPENDENT CLAUSE (SA) 

IS IS. 

A=1 9 ACT . f 



OF 



IMPV.» ,.FUTR.« 



( 28) 

O 

ERIC 



THE NOUN 



ABSOLUTE(N) of THE BASIC NOUN PHRASE(NA) 
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2 



f • II 



THE INDEPENDENT CLAUSE (SA) 
POET. 

SING.» MASC.» SECD.i 



OF the basic sentence <s) is 



{ 29) THE NOUN absolute CN) OF THE BASIC NOUN PHRASE (NA) 

OF THE SIMPLE NOUN PHRASE (NPB) OF THE REGULAR NOUN PHRAS 

E<NPA) OF THE GENERAL NOUN PHRASE(NP) OF THE PREPOSITION 

PHRASE (XP) OF THE BASIC POST-NOM. ADJECTIVE PHRASE (APA) OF 
THE POST-NOMINAL ADJECTIVE PHRASE (AP) OF THE SIMPLE NOUN 

PHRASE (NPB) OF THE REGULAR NOUN PHRASE (NPA) OF THE GENERA 

L NOUN PHRASE (NP) OF THE COPULATIVE PHRASE (NPX) OF THE 

VERB MODIFYING PHRSt(VM) OF THE PREDICATE PHRASE(VP) OF 

THE DEFINITE INDEPENDENT CLSECSAB) OF THE INDEPENDENT CLAUSE 
(SA) OF THE BASIC SENTENCECS) IS ISRAEL. 



SING.# MASC.f THIRD. 



^SIS COMPLETED FOR SENTENCE NO. 102# NO. OF SYMBOL TESTS= 261. 
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ERIC 



SYNTAX ANALYSIS IF SENTENCE NO* 103. 



( 1) THE completed SENTENCE(SC) IS A DECLARATIVE SENTENCE. 



< 2) THE BASIC SENTENCE CS) 

IS A SIMPLE SENTENCE. 



OF 



< 3) The INDEPENDENT CLAUSE (SA) 

IS A DEFIfjITE INDEPENDENT CLAUSE. 



THE COMPLETED SENTENCE (SC) 
OF THE BASIC SENTENCE (S) 



( 4) THE DEFINITE INDEPENDENT CLSE(SAB) OF THE INDEPENDENT 

CLAUSE (SA) OF THE BASIC SENTENCE(S) HAS A NAMED SUBJECT. 



( 5) THE SUBJECT PHRASE (NSP) OF THE DEFINITE INDEPENDE 

NT CLSE(SAB) OF THE INDEPENDENT CLAUSE(SA) OF THE BASIC 
SENTENCE (S) IS A NOUN PHRASE. 



( 6) THE PREDICATE PHRASE(VP) OF THE DEFINITE INDEPENDE 

NT CLSECSAB) OF THE INDEPENDENT CLAUSE (SA) OF THE BASIC 
SENTENCE(S) IS A VERB PHRASE + VRB.MODIF. PHRASE. 

( 7) THE VERB PHRASE(VA) OF THE PREDICATE PHRASE(VP) 

OF THE DEFINITE INDEPENDENT CLSE(SAB) OF THE INDEPENDENT 
CLAUSE (SA) OF THE BASIC SENTENCE (S) IS A SEVEN-TENSE VERB PH 
RASE. 



( 8) THE VERB MODIFYING PHRSE(VM) OF THE PREDICATE PHRASE (V 

P) OF THE DEFINITE INDEPENDENT CLSE(SAB) OF THE INDEPE 

NOENT CLAUSE(SA) OF THE BASIC SENTENCE(S) IS A COPULATIVE PH 
RASE. 

( 9) THE COPULATIVE PHRASE (NPX) OF THE VERB MODIFYING PHR 

SE(VM) OF THE PREDICATE PHRASE{VP) OF THE DEFINITE IND 

EPENDENT CLSE(SAB) OF THE INDEPENDENT CLAUSE (SA) OF THE 
BASIC SENTENCE(S) IS A NOUN PHRASE. 

( 10) THE general NOUN PHRASE(NP) OF THE COPULATIVE PHRASE( 

NPX) OF THE VERB MODIFYING PHRSE(VM) OF THE PREDICATE PH 

RASE(VP) OF THE DEFINITE INDEPENDENT CLSE(SAB) OF THE 

INDEPENDENT CLAUSE(SA) OF THE BASIC SENTENCE(S) IS A REG.NOU 
N PHRS.+tAPP.NOUN.PHRS) . 

( 11) THE REGULAR NOUN PHRASE (NPA) OF THE GENERAL NOUN PHR AS 
E(NP) OF THE COPULATIVE PHRASE (NPX) OF THE VERB MODIFY! 

NG PHRSE(VM) OF THE PREDICATE PHRASE(VP) OF THE DEFINI 

TE INDEPENDENT CLSE(SAB) OF THE INDEPENDENT CLAUSE (SA) OF 
THE BASIC SENTENCE(S) CONTAINS NO CONSTRUCT NOUNS. 

( 12) THE SIMPLE NOUN PHRASE(NPB) OF THE REGULAR NOUN PHRAS 

E(NPA) OF THE GENERAL NOUN PHRASE(NP) OF THE COPULATIVE P 

HRASEINPX) OF THE VERB MODIFYING PHRSE(VM) OF THE PREDlC 
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o 



ATE f'HRASE(VP) OF THE DEFINITE INDEPENDENT CLSE(SAB) OF 

THE independent CLAUSE(SA) OF THE BASIC SENTENCE(S) HAS A 

BASIC NOUN PHRASE AS NUCLEUS* 

( 13) the BASIC NOUN PHRASE (NA^ OF THE SIMPLE ^OUN PHRASE 

(NPB) OF the REGULAR NOUN .RASE(NPA) OF THE GENERAL NOUN 

PHRASE(NP) OF THE COPULATIVE PHRASE(NPX) OF THE VERB M 

ODIFYING PHRSE(VM) OF THE PREDICATE PHRASE(VP) 

DEFINITE INDEPENDENT CLSE(SAB) OF THE INDEPENDENT CLAUSE (SA) 

OF THE BASIC SENTENCE(S) HAS A NONDETEPMINATE NOUN, 



( 14) THE POST-NOMINAL ADJECTIVE PHRASE (AP) OF THE SIMPLE 

NOUN PHRASE (NPB) OF THE REGULAR NOUN PHRASE (NPA) OF THE 

GENERAL NOUN PHRASE(NP) OF THE COPULATIVE PHRASE(NPX) OF 

THE VERB MODIFYING PHRSE(VM) OF THE PREDICATE PHRASE(VP) 

OF the DEFINITE INDEPENDENT CLSE(SAB) OF THE INDEPENDENT 

CLAUSE(SA) OF THE BASIC SENTENCE(S) IS A BASIC POST-NOMINAL 

ADJ- PHRASE. 

{ 15) the BASIC POST-NOM. ADJECTIVE PHRASE(APA) OF THE POST-N 

OMINAL ADJECTIVE PHRASE(AP) OF THE SIMPLE NOUN PHRASE(NPB) 

OF The regular noun phrase (NPA) OF THE GENERAL NOUN PHRAS 

E(NP) OF THE COPULATIVE PHRASE(NPX) DF THE VERB MODIFY! 

NG PHRSE(VM) OF THE PREDICATE PHRASE(VP) OF J^E DEFINI 

TE INDEPENDENT CLSE(SAB) OF THE INDEPENDENT CLAUSE (SA) OF 

THE BASIC SENTENCE (S) EXPRESSES THE COMPARATIVE DEGREE. 



16 ) 



THE GENERAL NOUN PHRASE (NP) OF THE SUBJECT 
) OF THE DEFINITE INDEPENDENT CL5E(SAB) OF THE INDEPE 

NDENT CLAUSE(5A) OF THE BASIC SENTENCE(S) IS A REG. NOUN PHRS 
,+(APP.N0UN.PHRS) . 



( 17) THE PKEPOSniON PHRASE{XP) OF THE BASIC POST-NOM.ADJ 

ECTIVE PHRASE(APA) OF THE POST-NOMINAL ADJECTIVE PHRASE(AP) 

OF THE SIMPLE NOUN PHRASE (NPB) OF THE REGULAR NOUN PHRAS 

E(NPA) OF the general NOUN PHRASE (NP) OF THE COPULATIVE P 
HRASE(NPX) OF THE VERB MODIFYING PHRSE(VM) OF THE PREDIC 
atf PHRASE (VP) OF THE DEFINITE INDEPENDENT CLSE(SAB) OF 

THE INDEPENDENT CLAUSE (SA) OF THE BASIC SENTENCE (5) GOVERN 
S A NOUN PHRASE. 



OF 



( 18) the regular noun PHRASEtNPA) 

E(NP) OF THE SUBJECT PHRASE (N5P) 
EPENDENT CLSE(SAB) OF THE INDEPENDENT 
BASIC SENTENCE(S) CONTAINS NO CONSTRUCT 



the GENERAL NOUN PHRAS 
OF the DEFINITE IND 
CLAUSE (SA) OF THE 
NOUNS* 



( 19) .THE SEVEN-TENSE VERB PHRASE (VAA) OF THE 
VA) OF THE PREDICATE PHRASE (VP) OF THE 

EPENDENT CLSE(SAB) OF THE INDEPENDENT CLAUSE (SA) 
BASIC SENTENCE(S) IS AN EMPHATIC VERB PHRASE, 



VERB PHRASE! 
definite IND 

OF THE 



( 20) THE SIMPLE NOUN PHRASE (NPB) OF THE REGULAR NOUN PHRAS 
E(NPA) OF THE GENERAL NOUN PHRASE (NP) OF THE SUBJECT PHRA 

SE(NSP) OF THE DEFINITE INDEPENDENT eLSE(SAB) OF THE 

INDEPENDENT CLAUSE(bA) OF THE BASIC SENTENCE(S) HAS A BASIC 

NOUN PHRASE AS NUCLEUS* 
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( 21) THE EMPHATIC VERB PHRASE ( VC) OF THE SEVEN-TENSE VERB P 

HRASE(VAA) OF THE VERB PHRASE(VA) OF THE PREDICATE PH 

RASE(VP) OF THE DEFINITE INDEPENDENT CLSEJSAB) OF THE 

INDEPENDENT CLAUSE (SA) OF THE BASIC SENTENCE IS) EXPRESSES NO 

SPECIAL EMPHASIS. 

( 22) THE REGULAR NOUN PHRASE (NPA) OF THE GENERAL NOUN PHRAS 

E(NP) OF THE PREPOSITION PHRASE(XP) OF THE BASIC POST-N 

OM. ADJECTIVE PHRASE(APA) OF THE POST-NOMINAL ADJECTIVE PHRASEi 
AP) OF THE SIMPLE NOUN PHRASECNPB) OF THE REGULAR NOUN 

phrase (NPA) OF THE GENERAL NOUN PHRASE CNP) OF THE COPULA 

TIVE PHRASE(NPX) OF THE VERB MODIFYING PHRSE(VM) OF THE 
PREDICATE PHRASECVP) OF THE DEFINITE INDEPENDENT CLSE(SAB) 

OF THE INDEPENUENT CLAUSE <SA) OF THE BASIC SENTENCE (S) 

CONTAINS CONSTRUCT NOUNCS). 

( 23) THE BASIC NOUN PHRASE (NA) OF THE SIMPLE NOUN PHRASE 

(NPB) OF THE REGULAR NOUN PHRASE (NPA) OF THE GENERAL NOUN 

PHRASE (NP) OF THE SUBJECT PHRASE (NSP) OF THE DEFINI 

TE INDEPENDENT CLSECSAB) OF THE INDEPENDENT CLAUSE (SA) OF 
THE BASIC SENTENCE(S) HAS A (DETERMINATE) PROPER NOUN. 



( 24) THE three-tense VERB PHRASE (VBB) OF THE EMPHATIC VER 
B PHRASE (VC) OF THE SEVEN-TENSE VERB PHRASE (VAA) OF THE 
VERB PHRASE (VA) OF THE PREDICATE PHRASE(VP} OF THE 

DEFINITE INDEPENDENT CLSE(SAB) OF THE INDEPENDENT .CLAUSE (SA) 

OF THE BASIC SENTENCE (S) IS A VERB OR PARTICIPLE. 



( 25) THE VERB MOOD PHRASE (VB) OF THE THREE-TENSE VERB P 

HRASECVBB) OF THE EMPHATIC VERB PHRASE(VC) OF THE SEVEN- 
TENSE VERB PHRASE(VAA) OF THE VERB PHRASE(VA) OF THE 

PREDICATE PHRASE(VP) OF THE DEFINITE INDEPENDENT CLSECSAB) 

OF THE INDEPENDENT CLAUSE (SA) OF THE BASIC SENTENCE(S) 

IS A VERB OR INFINITIVE ABSOLUTE. 



( 26) THE BASIC NOUN PHRASE (NA) OF THE SIMPLE NOUN PHRASE 

(NPB) OF THE REGULAR NOUN PHRASE (NPA) OF THE GENERAL NOUN 

PHRASE(NP) OF THE PREPOSITION PHRASE(XP) OF THE BASIC 

POST-NOM. ADJECTIVE PHRASE(APA) OF THE POST-NOMINAL ADJECTIVE P 
HRASE(AP) OF THE SIMPLE NOUN PHRASE (NPB) OF THE REGULA 

R NOUN PHRASE (NPA) OF THE GENERAL NOUN PHRASE (NP) OF THE 

COPULATIVE PHRASE (NPX) OF THE VERB MODIFYING PHRSE(VM) OF 

THE PREDICATE PHRASE (VP) OF THE DEFINITE INDEPENDENT CLS 

E(SAB) OF THE INDEPENDENT CLAUSE(SA) OF THE BASIC SENTEN 

CE(S) HAS A (DETERMINATE) PROPER NOUN. 



( 27) THE VERB(V) OF THE VERB MOOD PHRASE (VB) OF 

THE THREE-TENSE VERB PHRASE (VBB) OF THE EMPHATIC VERB PHRA 
SEC VC) OF THE SEVEN-TENSE VERB PHRASE (VAA) OF THE VERB P 
HRASE(VA) OF THE PREDICATE PHRASE(VP) OF THE DEFINI 

TE INDEPENDENT GLSE(SAB) OF THE INDEPENDENT CLAUSE(SA) OF 

THE BASIC SENTENCE(S) IS IS. 

SING.i MASC.» TH1RD» A=l» ACT.» IND.t FUTR.. 



( 26) 
O 



ERIC 



THE NOUN ABSOLUTE (N) OF 
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THE BASIC NOUN PHRASE (NA) 
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OF THt SIMPLE NOUN HHRASE(hPB)l OF THE REGULAR NOUN PHR^ 
E(NPA) OF THE GENERAL NOUN PHRASE (NP) OF THE COPULATIVE P 

HRASE(NPX) OF THE VERB MODIFYING PHRSE(VM) OF ^ 

A?E PHRAS,L(VP) OF ^HE DEFINITE INDEPENDENT CLSE(SAB) OF 

THE INDEPENDENT CLAUSE (SA) OF THE BASIC SENTENCE IS) IS 
POET, 

SING,» N‘aSC,» third. 



( 



PQ) THP NOUN ABSOLUTE CN) OF THE BASIC NOUN PHRASE (NA) 

OF THE SIMPLE NOUN PHRASE CNPQ) OF THE , ttoN^ 

E(NPA) of the GENERAL NOUN PHRASE (NP) OF 

PHRASE(XP) OF THE BASIC POST-NOM . AD JECTI VE PHRf! JPA) OF 
THE POST-NOMINAL ADJECTIVE PHRASE (AP) OF JHE 

PHRASE (NPti) OF THE REGULAR NOUN PHRASE (NPA) OF THE GENERA 
L NOUN PHRASE (NP) OF THE COPULApVE PHRASE(NPX) THE 

VERB MODIFYING PHRSE(VM) OF THE PREDICATE R^R^SE(VP) ^ 

THE DEFINITE INDEPENDENT CLSE(SAB) OF THE INDEPENDENT CLAUSc. 
(SA) OF THE BASIC SENTENCE(S) IS ISRAEL, 



SINB,» MASC,» THIRD' 
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HEBREW SENTENCE ANALTZED* 
HWft YSB BKPR RTM* 



TREE DIAGRAH OF HEBREW SENTENCE nq. 4 
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1 1 


TH 


2 1 


TH 


A 


SIMPL 


3 1 


TH 
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DEFIN 


^ 1 


TH 



: 0 M P L 



ETED SENTENCEISCl IS A DECLARATIVE SENTENCE- 



SENTENCE 



OF THE COMPLETED SENTENCEISCl 

;Ai OF THE SASICl SENTENCEISI 



C 

CL AUSE IS A > 



OF 



: INDEPENDENT CLSEISABI OF THE INDEPENDENT 

THE BASIC SENTENCEISI HAS A NAMED SUBJECT- 



I 51 THE SUBJECT PHRASE INSP) OF THE DEFINITE INDEPENDE 

NT CLSEISABI OF THE INDEPENDENT CLAUSEISAI OF THE BASIC 

SENTENCEISI IS A SUBJECT PRONOUN PHRASE- 



DEFINITE INDEPENDE 
OF THE BASIC 



I 61 THF PREDICATE PHRASEIVPI OF THE 

NT CLSEISAB) OF THE INDEPENDENT CLAUSECSAI 

SENTENCEISI TS A VERB PHRASE ♦ V R B • MOD IF - PHRA S E ■ 

VERB PHRASEIVAI OF THE PREDICATE PHRASEIVPI 

DEFINITE INDEPENDENT CLSEISABI OF THE INDEPENDENT 

OF THE BASIC SENTENCEISI IS A SEVEN-TENSE VERB PH 



I 



71 THE 

OF THE 

CL AUSE IS Al 
RASE • 



I 81 THE 
PI OF 

NnENT CLAlJSE:|SAi 
PHRASE, 



VERB MODIFY IN6 PHRSEIVM) OF THE PREDICATE PHRASE IV 

THE DEFINITE INDEPENDENT CLSEISABI OF THE INQEPE 

OF THE BASIC SENTENCEISI IS A PREPOSITIONAL 



(■ 



91 THE PREPOSITION PHRASEIXP) OF 

SEIVM) OF THE PREDICATE PHRASEIVPI 

EPENDENT CLSEISABI OF THE INDEPENDENT 

BASIC SENTENCEISI GOVERNS A NOUN PHRASE- 



THE VERB MODIFYING PHR 
OF THE DEFINITE IND 

CLAUSEISAI OF THE 



C IDI THE general NOUN PHRASEINPI OF THE PREPOSITION PHRASE 

CXPI OF THE VERB MOD IFY ING PHRSE IV Ml OF THE PREDICATE PH 

OF THE DEFINITE INDEPENDENT CLSEISABI THE 

INDEPENDENT DLAUSECSAI OF THE B A S 1C SE NT E NCE I S I IS A REG-NOU 

N PHRS- + ( APP.-NOUN-PHRSl • 



I HI THE .SEVEN-TENSE VCRe PHRASEIVAAl 
VAI OF THE PREDICATE PHRASEIVPI 

EPENDENT CLSEISABI OF THE INDEPENDENT 

aaSIC SFNTENCEISI IS AjN EMPHATIC VERB 



OF THE VERB PHRASEC 

OF THE DEFINITE IND 

CLAUSEISAI OF THE 

PHR ASE- 



f 



12 1 ' . * THE REGULAR NOUN PHRASEINPAI OF THE 

JPI OF THE PREPOSITION PHRASE IX PI OF 

phRSEI VMl. OF THE PREDICATE PHRASEITTPl 

:RJC I N D E p E N I- S E I S A B I 0 F T HE IN OE P E NO E N T 



GENERAL NOUN PHR AS 
THE VERB MOD IFY I 
OF T HE DEFINI 

CLAUSEISAI OF 



THE 



BASIC SENTENCECS) CONTAINS NO CONSTRUCT NOUNS 



I 13> THE 
HRASEfVAA) 

Rase cvpi 
I NOEPENDENT 



EMPHATIC VERB PHRASE (VCI OF THE SEVEN-TENSE VERB P 

OF THE VERB PHRASEfVAl OF THE PREDICATE PH 

OF THE DEFINITE INDEPENDENT CLSEfSASi OF THE 

CLAUSECSAI of THE BASIC SENTEVCEISI EXPRESSES NO 



SPECIAL EMPHASIS 



I 1A» THE 
£ < N P A I OF 
P H R AS E f X P I OF 

ATE PHRASE(VP') 

THE independent 
BASIC NOUN PHRASE 



SIMPLE NOUN PHRASE fNPBI OF THE REGULAR NOUN PHRAS 

THE UENERAL noun PHRASEINPJ OF THE PREPOSITION 

THE VERB MODIFYING PHRSECV Ml OF THE PREDIC 

OF THE DEFINITE INDEPENDENT CLSECSABI OF 

CLAUSECSAI OF THE BASIC SENTENCECSI HAS A 

AS NUCLEUS. 



( 151 THE THREE-TENSE VERB PHRASECVBBI OF THE EMPHATIC VER 

B PHRASFCVCI OF THE SEVEN-TENSE VERB PHRASECWA'AI OF THE 

VERB PHRASECVAI OF THE PREDICATE PHRASE IVPI OF THE 

DEFINITE INDEPENDENT CLSECSABI OF THE INOEPENnENr CLAUSECSAI 

OF THE BASIC SENTENCE IS J IS A VERB OR PARTICIPLE, 



( 161 THE BASIC NOUN PHRASE INAI OF THE SIMPLE NOUN PHRASE 

INPBI OF THE REGULAR N 0 UN P HR A S E C NP A I OF THE GENERAL NOUN 

PHRASECNPI OF THE PREPOSITION PHRASECXPl OF THE VERB M 

ODIFYING PHRSCfWMI OF THE PREDICATE PHRASE IVPI OF THE 

DEFINITE INDEPENDENT CLSECSABI OF THE INDE®ENOENT CLAUSEfSAI 

OF THE BASIC SENTENCE IS I HAS A N 0 NOE TE R MI NA TE NOUN. 



I 171 THE POST-NOMINAL ADJECTIVE PHRASECAPI OF THE SIMPLE 

NOUN PHRASFINPBI OF THE REGULAR NOUN PHRASE INPAl OF THE 

GENERAL NOUN PM.RASEINPI OF THE PREPOSITION PHRASECXPI OF 

THE VERB MODIFYING PHRSECVMI OF THE PREDICATE PHRASE CVP I 

OF THE DEFINITE INDEPENDENT ■CLSEfSABI OF THE INDEPENDENT 

CLAUSECSAI OF THE BASIC SENTENCECSI IS A BASiIC POST-NOMINAL 

ADJ.PHRASE. 



C IBI THE SUBJECT PRONOUN PHRASE CRSP I OF THE SUBJECT PHRA 

StCNSPi , OF THE OEFINITE tNOEPENDENT CLSECSAB!| OF THE 

INDEPENDENT CLAUSECSAI OF THE BASIC SENTENCECSI IS A SUBJECT 

PRONOUN +C APPOS-N,PH. I . 

C 131 . THE VERB MOOU PHRASE! VBI OF THE THREE-TENSE VERB P 

HRASEC.VBB) OF THE EMPHATIC VERB PHRASEIVCJ OF THE SEVEN- 

TENSE VERB PHRASECVAAI OF THE V ER B P HR ASE I V A I OF THE 

PREDICATE PHR*AS£C'VPI OF THE DEFINITE ’■NOE^ENDENT CLSECSABI 

OF THE rNDEPENDENT CLAUSE ISA I OF THE B^S I C SENT ENCE C S I 

IS A VERB OR INFINITIVE AaSOLUTE. 

C 201 THE BASIC POST-NOM.ADJEGTIVE PHRASECAPAI OF THE POST-N 

OMINAI. ADJECrriVE PHRASECAPI OF THE SIMPLE ’NQU‘N PHRASECNPBI 

0 - THE RJEGULAR NOUN PHRASE (NPA I OF THE GENERAL NOUN PHRAS 

ECNPI OF THE PREPOSITION PHRASECXPI OF THE VERB MOOirY^-* 

NG PHRSECVMI OF THE PREDICATE PHRA SE IV P I OF THE DEF^fA 

^ INDEPENDENTI CLSECSABI OF THE INDiPENDENT CL AUSEC S A I OF 

cKJC tRE BASIC SENTENCECS T EXPRESSES THE NONCOMPAR ATlACEf DEGREE. 

■ 4-D-18 . . 



( 21) TH=:PRONOUM(R) of the 

□F the subject PHRASE(NSP) 

NT CLSEfSAB) OF THE INDEPENDENT 

semtencf(S) is he, 

SING.t MAS Cl.* third. 



SUBJECT PRONOUN ^HRASECRSPI 

OF THE DEFINITE IMOEPEMDE 

CLAUSEISA) OF THE BASIC 
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SEIVC) OF 
HR ASE J V A I 



VERBIV) OF THE VERB MOOD SHRASEIVai OF 

■TENSE VERB PHRASECVBB) OF THE ^ ^ 

THE SEVEN-TENSE VERB PHRASEIVAA) OF THE VERB P 

OF THE PREDICATE PHRASECVP) OF THE DEFINI 



TE INDEPEMDENT CLSEISAB) OF 
THE 8ASTC SENTEMCE(SI IS 

SING.* MASCU* THIRD* R: 



THE INDEPENDENT 
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,23, the NOUN .BSOLUTEIN, OF I« B*SIC NOUN PHRASE(NA^ 
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E,NPA1 of' the 3ENESAL NOUN PHSASECNPI OF THE ^ " 

phrase IXP) OF THE VERB HOOIFTINE PHRSEIVHl OF ^^,JHE PREDIC 

^?rPHRASE,VP, OF THE DEFINITE INDEPENDENT CLSE.S^ OF 

THE INDEPENDENT CLAUSEISA) OF THE BASIC SCNTENCEIS) 

VILLASr. 

SING.* MASCU* THIRD. 

, 24, THE ACJECIIVEIA, OF THE BASIC P OST - NOH . AD JEC T I NE PHRAS 

FIAPAl OF THE POST-NOMINAL- AOJECTIUE PHRASEIAPI . . Jr 

-7^:^.^SyR^^«S^SN-p-Hs”:SE.N^^ -- -rHE-?s£^sV;?oT[ 

DF THE VERB MODIFYING PHRSECVMI OF THE ^'^^DICATE PHRASEIV 
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